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JANUARY, 1949 


NUTRITION IN PREVENTIVE MEDICINE 


Preventive medicine by definition en- 
compasses all activities which are concerned 
not simply with the prevention of disease 
but even more importantly with the pro- 
vision, maintenance, and protection of phys- 
ical and mental health. In an attempt to 
proceed toward these objectives it is of 
great importance to be able to define and 
establish limits of the state of health. It is 
hardly sufficient to state that one individual 
is in good health if compared with another 
in whom there is obvious disease, or to de- 
fine health as the absence of disease. The 
World Health Organization has accepted as 
a first principle in its constitution that 
“Health is a state of complete physical, 
mental and social well-being and not merely 
the absence of disease or infirmity.” Such 
a definition is a positive one and yet the 
limits of health so defined, admittedly are 
broad and vague. In any single physiologic 
process capable of reasonably precise meas- 
urement or characterization the limits of 
normal function are wide, and any significant 
deviation must of necessity represent the 
presence of a major abnormality usually 
readily designated as a disease state. 
Within the wide range of normal function 
there undoubtedly exists a more limited area 
of optimum function, representing an ideal 
state of ‘complete well-being.”” The char- 
acterization of a range of optimum function 
must await refinement of procedures of 
study and additions to our present store of 
fundamental knowledge. 

There is probably no other single factor 
so important to the achievement and main- 
tenance of health as is nutrition. The 
health of the infant may be conditioned by 
the diet of its mother during her period of 
pregnancy. Throughout the life period it is 
essential that each individual be provided 
with an adequate diet, if he is to persist in 


a state of health. The search for new infor- 
mation concerning human nutrition may be 
considered as being directed toward a de- 
scription of the ideal or optimum diet—one 
which will permit the human organism to 
grow, develop, reproduce, and carry on its 
activities with greatest efficiency, least like- 
lihood of disease, and assurance of a reason- 
ably long and productive life span. This 
represents preventive medicine of greatest 
significance and importance. 

In heaith it is essential that a favorable 
balance be maintained in all the dynamic 
processes having a role in body metabolism. 
Food in adequate quantity is required as a 
source of energy. Minerals, amino acids, 
and other food components are needed for 
the synthesis of materials forming integral 
parts of the structure of tissues. Cell 
catalysts are important in determining the 
rates and directions taken by metabolic re- 
actions. It has been demonstrated that 
certain of the vitamins function in this re- 
gard as parts of larger molecules or co- 
enzymes. All of these materials must, 
therefore, be contained in the diet in adequate 
quantity. In the absence of sufficient quan- 
tities of the essential food substances, devia- 
tion from the limits of optimum function 
must result. The deviation may be so 
slight that it is unrecognized by present 
methods of appraisal or so severe that it con- 
stitutes frank deficiency disease. 

The state of nutrition may condition the 
occurrence of many of the diseases to which 
man is subject. Epidemiologic evidence at- 
tests to the increased incidence of the in- 
fectious diseases during periods of famine or 
restricted food supply. The increase in 
morbidity and mortality of tuberculosis dur- 
ing war periods has been particularly no- 
table. A frequently quoted example of the 
relationship between poor diet and increased 
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mortality to tuberculosis is the experience 
during World War I in Denmark. Early in 
the war much of the locally produced meat 
and dairy products was exported to other 
nations. That available to the Danes was 
greatly restricted. Concomitantly there oc- 
curred a marked rise in mortality to tuber- 
culosis. Because of a submarine blockade 
exports were greatly curtailed in 1917. 
Meat and dairy products again were avail- 
able in adequate quantities for local con- 
sumption. In the following year mortality 
rates returned to the prewar level, this re- 
duction occurring at a time when mortality 
from tuberculosis was continuing to rise in 
other neighboring countries at war (K. 
Faber, Acta Tuberc. Scandinav. 12, 287 
(1938)). Numerous attempts have been 
made to determine experimentally the role 
of single dietary components in conditioning 
the host response to pathogenic organisms. 
Results have been at variance and permit no 
conclusions to be drawn which might relate 
to the human host (Nutrition Reviews 1, 
298 (1943); 3, 69, 78, 215 (1945); 4, 21, 208, 
234 (1946); 8, 152 (1947); 6, 87, 205 (1948)). 

There is likelihood that certain of the 
diseases heretofore unassociated in minds of 
physicians with dietary inadequacies may be 
importantly influenced in their occurrence 
by such inadequacies. For instance, portal 
cirrhosis had until recent years been pre- 
sumed ‘o be primarily the result of excessive 
intake of alcoholic beverages. M. V. R. 
Rao (Indian J. Med. Res. 21, 389 (1933)) 
drew attention to the possible role of the 
diet in the disease by demonstrating the 
relatively high incidence of cirrhosis among 
Hindus who because of religious tenets 
abstain from drinking beverages containing 
alcohol but who partake of diets poor in 
many of the essential nutrients. Likewise, 
cirrhosis has been found to occur with great 
frequency among the children of the West 
Indies whose diets also are shown to be 
grossly inadequate. Dietary imbalance or 
deficiency may be contributory to the oc- 
currence of certain types of malignant dis- 
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ease. Among the Bantus working in the 
gold mines of South Africa and existing on 
diets made up largely of corn and fermented 
milk the incidence of carcinoma of the liver 
is many times that observed in other popula- 
tion groups (Nutrition Reviews 2, 293 (1944); 
3,19 (1945)). The hazards and toxins asso- 
ciated with other occupations and industries 
may well be enhanced in their harmful ef- 
fects in workers in poor states of nutrition. 

A state of health may be compromised not 
only by inadequate diets but also by diets 
which are excessive. Obesity resulting from 
excessive food intake is associated with 
shorter life expectancy and the increased 
incidence of diabetes and cardiovascular dis- 
ease. In a recent survey of autopsy mate- 
rial at Bellevue Hospital in New York evi- 
dence was obtained indicating an important 
relation between bodily condition or extent 
of fat deposits at autopsy and the incidence 
and severity of atherosclerosis of the aorta 
and main branches of the coronary arteries 
(Nutrition Reviews 6, 99, 176 (1948)). The 
obese individual cannot, therefore, be as- 
sumed to be in a state of health and for him 
considerations relating to preventive medi- 
cine would seem to dictate dietary restric- 
tion and controlled weight loss. 

Preventive medicine must include an eval- 
uation of socioeconomic factors which in- 
fluence the health of an individual or group 
of individuals. Among low income groups 
environmental factors produce health haz- 
ards of various types. Of prime importance 
is the limitation or perversion of diet which 
may accompany economic insecurity. 

The influence of economic factors on the 
health of a community is illustrated by the 
observations at Stockton-on-Tees (G. C. M. 
M’Gonigle and J. Kirby, “Poverty and 
Public Health,” Victor Gollancz, Ltd., London 
(1937)). The 710 inhabitants of a slum area 
known as Housewife Lane were transferred 
in 1927 into a new self-contained municipal 
housing project. The health of these indi- 
viduals was compared for the five year period 
immediately preceding and following this 
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transfer. In addition comparison was made 
with the state of health of a second popula- 
tion segment which continued to live in a 
slum area of similar type and location. 
There was an increase in the standardized 
death rate in the group transferred to the 
new and modern housing project, a finding 
which could not have been anticipated. 
The rate increased from 22.9 per 1000 for 
the five year period prior to removal to 33.6 
per 1000 in the five year period immediately 
following. The corresponding death rates 
in the comparable group which remained in 
a slum area were 26.1 and 22.8 per 1000. 
The authors made an exhaustive search for 
factors contributing to the increase in death 
rate in a group in which environmental 
factors had been greatly improved. Both 
population segments represented were low 
income groups. In the transfer to modern 
housing the average rental was increased to 
twice that paid by the group remaining in the 
slum area. As a result, a smaller percent- 
age of the income of these families was avail- 
able for other expenditures. Most im- 
portant was the inadequate allowance left for 
purchase of food. The authors concluded 
that the increased mortality rate was associ- 
ated with and very likely the result of dietary 
restriction. 

Numerous other examples could be cited 
of the application to the field of preventive 
medicine of concepts developed largely from 
studies of nutrition. The examples selected 
for discussion here merely serve to emphasize 
the importance which must be attached to 
considerations relating to nutrition in the 
present and future practice of preventive 
medicine. The initial great impetus for the 
development of public health and preventive 
medicine came with the demonstration of the 
bacterial origin of disease. New vigor and 


new areas of endeavor have come to these 
activities through recent discoveries in fields 
of nutrition. Sir William Osler once made 
the statement, ‘Preventive medicine is the 
medicine of the future.” It is important to 
recognize that in the future, preventive medi- 
cine must give increasing consideration to 
nutrition as a factor conditioning health. 
Present knowledge of nutrition permits 
important understanding of its role in the 
maintenance of health. Extension of the 
information presently available is required, 
however, for more complete understanding of 
this relationship and better adaptation of it 
to problems of individual and community 
health. It is important, for instance, to 
have further knowledge relating to the mini- 
mal requirements of the essential food sub- 
stances in various states of growth and 
activity. Further and more detailed obser- 
vations concerning the enhanced nutritional 
requirements associated with infancy, early 
childhood, adolescence, and pregnancy are 
greatly needed. It is desirable to develop 
new and objective measures permitting more 
definitive appraisal of nutritional status. 
As new information concerning the functions 
and roles of each of the essential food sub- 
stances in systems of body metabolism 
becomes available, knowledge may be gained 
relating to mechanisms by which nutritional 
abnormalities condition the organism for the 
development of various diseases. With these 
and other advances it should be possible to 
develop effective programs attempting to 
improve and assure the health of individuals 
and of nations. 
Ropert E. SHANK 
Washington University 
School of Medicine 
St. Louis, Missouri 


FEEDING VERSUS STARVATION IN TREATMENT OF INFANTILE DIARRHEA 


Relative starvation for short periods of 
time is commonly employed in the therapy 


of diarrhea in infancy. The number and 
consistency of the stools frequently deter- 


| 
a 
| 
i= 
| 
| 
| 
| 
| 
= 
| 
ig 
| 
ai 
| 
4 
| 


NUTRITION 


mine the resumption of oral feeding and 
cessation of parenteral maintenance. Since 
the persistence of diarrheal stools for many 
days may thus deprive the infant of adequate 
food necessary to maintain growth, the 
therapeutic rationale of such a procedure 
deserves examination. It has been the 
general policy to reduce sharply the oral in- 
take at the onset of the attack with a 
cautious, gradual increase in feeding after 
several days. It has also been suggested 
that food, given in the presence of diarrhea, 
will stimulate production of digestive secre- 
tions which will be lost via the hypermotile 
gut, thus resulting in excessive depletion of 
body salts. 

These concepts have often been challenged 
but rarely tested. A. W. Chung (/. Pedi- 


atrics 33, 1 (1948)) has ventured to assess. 


these hypotheses by two separate appraisals 
of diarrhea in infancy: a metabolic study of 
the assimilation of diet nutrients at different 
levels of intake; and a statistical study of 
comparative clinical response of alternate 
patients treated by therapeutic starvation or 
full feeding. 

In the first study, 6 male infants ranging 
from 12 days to 3 months in age and weigh- 
ing from 2.5 to 5.3 kg., were subjected to 
study by the metabolic balance method. 
All initially presented varying degrees of 
dehydration, acidosis, and toxicity associ- 
ated with diarrhea. No pathogens were 
cultured from the stools. After initial par- 
enteral repair, two or three consecutive 
balance periods, each twenty-four hours in 
duration, were initiated to evaluate subse- 
quent handling of proffered food. The basic 
formulas consisted of evaporated milk, corn 
syrup, and water as commonly used in in- 
fant feeding. The infants were given low, 
moderate, or high caloric intakes affording 
30 to 45, 60 to 69, 100 to 137 calories per 
kilogram of body weight. In 3 cases, an 
initial high caloric intake period was followed 
by a period of low intake or starvation. 
Water was offered ad libitum and, when 
necessary, supplied as a parenteral supple- 
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ment of 5 per cent dextrose in water. Ali- . 


quots of food, urine, and dried feces were 
analyzed for ash, sodium, potassium, 
chloride, calcium, nitrogen, and fat. The 
metabolic data led the author to observe 
that the volume of stool water serves as a 
rough index of the severity of the disease. 
Fecal ash was increased when more food was 
given, but this was considered offset by 
higher absorption values. The loss of base, 
particularly sodium, in the stools was large 
with compensatory conservation of urinary 
sodium excretion. Feeding reduced the loss 
of base or converted a negative to a positive 
balance period. Potassium absorption was 
proportional to intake. Similarly, the large 
net chloride losses in diarrheal stools were 
diminished when chloride-containing food 
waseaten. A net gain in calcium absorption 
was noted with larger intakes. Net sodium 
absorption also varied directly with the in- 
take. Fat absorption varied from 27 to 72 
per cent of intake. Chung concludes that 
the absorption of each food ingredient was 
improved on the higher intake despite in- 
creased fecal loss; hence, from the point of 
view of absorption, it would seem desirable 
not to restrict food in infantile diarrhea. 
The efficacy of a clinical regimen based on 
such data would seem dependent upon 
statistical evaluation of a fairly large series of 
cases alternately subjected to either high 
levels of food intake or oral starvation during 
recovery from acute and recurrent diarrhea. 
Since a sufficiently large number of cases was 
not available at the Bellevue Hospital in 
New York City, 115 patients were studied 
during the summer of 1947 at the University 
Children’s Clinic in Bratislava, Czecho- 
slovakia, in collaboration with B. Vistorova 
(A. W. Chung and ViStorové, J. Pedi- 
atrics 38, 14 (1948)). The nature of the 
diarrhea prevailing in Bratislava was not 
clearly established. Shigella organisms were 
rarely cultured from the diaper stool. The 
unsanitary milk supply was thought to be a 
possible contributing factor. Correction of 
shock, dehydration, and acidosis was 
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promptly instituted by parenteral fluid 
therapy. Fifty-five patients were treated 
by the conventional regimen of early oral 
starvation; 60, by full caloric feedings from 
the time of admission. The starvation 
regimen consisted of water by mouth for 
twenty-four to forty-eight hours followed by 
a powdered milk modified formula isocaloric 
with breast milk fed at an initial level of 20 
calories per kilogram. ‘These feedings were 
increased by a similar amount daily, depend- 
ing upon the nature of the stools. Essen- 
tially adequate caloric intakes presumably 
were attained by the sixth or seventh day of 
feeding. Clinical dehydration was corrected 
by oral water or parenteral sodium and 
glucose. 

The full feeding regimen consisted of the 
same modified milk formula fed at a level of 
100 to 120 calories per kilogram in infants 
under 6 months of age and 80 calories per 
kilogram in older infants. These feedings, 
initiated after parenteral repair therapy was 
completed and vomiting or food refusal sub- 
sided, were continued despite the nature of 
the stools. Water deficits were repaired 
orally orparenterally. Only 10 per cent of all 
infants in the series were said to have refused 
or vomited food after the period of initial 
repair. Sulfathiazole, penicillin, and crude 
liver extract were adjuncts to therapy in all 
patients. 

The over-all mortality in this study was 
10.4 per cent, representing 7 of the fed and 5 
of the starved patients. Arbitrary criteria 
for evaluating duration of diarrhea and defin- 
ing recovery were consistently applied. 
Diarrhea persisted in the starved group for 
seven and eight-tenths days; in the fed 
group six and one-tenth days. The differ- 
ence was not statistically significant. There 
were three relapses in the fed, one in the 
starved group. The cumulative weight 
gain over an eight day period of observation 
revealed no marked differences between the 
two groups. From these data the authors 
conclude that starvation fails to shorten the 
course of the disease and hence high food 


intakes should be initiated early in the course 
of therapy. It is emphasized that the oral 
route is not a substitute for parenteral 
electrolyte or food administration, but as an 
adjunct to these measures, can best maintain 
the patient’s nutritional state. 

These reports are susceptible to critical 
analysis from both the biochemical and clini- 
cal points of view. In regard to the meta- 
bolic study, the interpretation of a balance 
study comprising two or three consecutive 
twenty-four hour periods, particularly 
during the interval of rapid clinical change, is 
fraught with uncertainty. Changes in in- 
sensible water loss, particularly in the 
summer, are notoriously variable, and the 
considerable lag of urinary electrolyte and 
sodium excretion (despite unusually rapid in- 
testinal evacuation) raise a further question 
concerning the validity of such metabolic 
data. Numerous balance studies concerned 
with diarrhea during infancy indicate 
that following initial repair of electrolyte 
deficit and restoration of acid-base equi- 
librium by parenteral routes, subsequent 
balance varies directly with the level of in- 
take. Indeed, it is almost a metabolic tenet 
that in the presence of normally functioning 
kidneys and a tissue deficit, excretion and 
retention become a function of load. In this 
regard, the cumulative balance technic of 
calculation yields a considerably more infor- 
mative estimate of repair than does the daily 
balance method. 

Regrouping the data presented by Chung 
according to cumulative balance fashion 
suggests an increasingly negative balance of 
the extracellular base, sodium, in both diet 
groups. Unfortunately, data are not avail- 
able concerning the preceding initial period 
of parenteral repair. In most _ pediatric 
clinics, the parenteral regimens commonly 
employed result in promptly positive cumu- 
lative extracellular base balances and reple- 
tion of body water. This point might be 
illustrated by comparing the electrolyte and 
sodium balances in Chung’s patients with 6 
cases of diarrheal repair reported by D. C. 
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Darrow (J. Pediatrics 28, 515 (1946)). In 
these cases, consecutive balance studies 
described the periods of parenteral therapy 
alone, initiation of oral feedings at sub- 
maintenance levels, and full maintenance 
feedings. In most instances, the markedly 
positive daily balance for sodium during the 
initial period was followed by negative 
balances during subsequent periods. The 
final cumulative balance being positive, the 
apparent contrast with the negative cumu- 
lative balances of Chung would seem to be 
partially dependent upon the factor of dura- 
tion of observation. 

As a further case in point, the protracted 
studies of severe diarrheal dehydration re- 
ported by J. L. Gamble (“Chemical Anatomy, 
Physiology and Pathology of Extracellular 
Fluid,” Ed.5, Harvard Univ. Press, Cambridge, 
Mass. (1947)), and by Gamble and W. McL. 
Wallace (Fifth International Congress of Pedi- 
atrics, p. 80, New York (1947)) indicate that 
the daily balance of nitrogen and electrolyte 
become positive immediately upon initiation 
of a modified milk regimen affording 50 
calories per kilogram. This is in accord 
with the observations of Chung. However, 
cumulative balance calculations revealed a 
considerable diminution of the initially ex- 
tremely positive sodium balance of the par- 
enteral repair period, and a very gradual 
increment of sodium balance over a five day 
period following oral feeding, at which time 
both values approximated base line of 
normalcy. With increasing calories further 
increments in these moieties were observed. 
Careful consideration of the biochemical 
abnormalities attending acute diarrhea in the 
infant indicates that survival expectancy in 
the acute stage is determined primarily by 
success in replenishing the total obligatory 
expenditure of water and electrolyte. The 
disadvantage of being small must be recalled 
in that per unit of body mass the rate of 
water exchange in the infant is approxi- 
mately three times that of the adult. Ordi- 
narily the digestive tract has the ability to 
absorb twice the amount of water and ten 
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times the amount of sodium normally pro- 
vided the infant. The usual small values for 
retention and obligatory removal of sodium 
in the urine suggest an extremely secure 
position for sodium in body economy. 
However, in diarrhea the loss of sodium in 
stools is relatively larger than that of water 
—hence an increased diarrheal stool bulk, if 
persistent, will enhance depletion of extra- 
cellular base. 

Severe diarrhea is also characterized by 
depletion of intracellular water with loss of 
the principal intracellular base, potassium. 
Deficiency of this ion may result in death 
of the patient. During the initial period of 
repair with parenteral fluids, excessive 
sodium is usually administered. Some of 
this extracellular base presumably crosses 
the cell membrane with water in an effort to 
restore normal osmolarity of the body fluid 
compartments, hence sodium partially re- 
places intracellular potassium. This se- 
quence would also seem to characterize rapid 
restoration of acid-base equilibrium by 
bicarbonate administration. In the pres- 
ence of adequate kidney function, potassium 
made available to the body rapidly corrects 
the temporarily unstable state. These shifts 
of body fluid are detailed by Darrow (loc. cit.) 
and are reflected in the negative potassium 
balances in 4 of his 6 cases during the initial 
period of therapy. All had markedly posi- 
tive final cumulative potassium balances. 
The degree of change in potassium balance 
was not particularly striking in Chung’s 
patients. The cumulative negative sodium 
balances with slightly positive cumulative 
potassium balances therefore may represent 
this tendency toward stabilization—particu- 
larly since the majority of the patients re- 
ceived parenteral therapy with sodium-con- 
taining fluids prior to the initiation of the 
oral feeding regimen. In view of these 
observations, the metabolic data of Chung’s 
reported patients appear to represent a phase 
in the repair of diarrhea similar to that noted 
by Darrow and by Gamble et al. during the 
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transitional period of submaintenance re- 
pair. 

Calcium balances were of some interest in 
that most of the calcium fed appeared in the 
stools. However, in most instances calcium 
balances were positive. S. Rapoport, K. 
Dodd, M. Clark, and I. Syllm (Am. J. Dis. 
Child. 73, 391 (1947)) suggest that large losses 
of calcium and nitrogen during the stage of 
uncontrolled diarrhea with subsequent repair 
of acidosis may result in so-called “postaci- 
dotic tetany” particularly in the severe, rel- 
atively chronic infantile diarrhea. Unless 
recognized and repaired this deficiency may 
initiate a disastrous train of events in the 
patient. 

Fat absorption in Chung’s patients, as 
estimated from residual fecal fat, revealed 
marked individual variability ranging from 
27 to 72 per cent of intake, but when fed, fat 
usually appeared to be absorbed in approxi- 
mately normal amount (ca 60 per cent), thus 
suggesting no apparent defect in the fat 
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absorption mechanism during acute diar- 
rhea. 

Finally, relative to nitrogen balance, it is 
well known that negative balances attending 
diarrhea in infants are usually readily re- 
verted when nitrogen is made available, even 
at low total caloric intakes. Milk is, of 
course, an excellent source of nitrogen. 

In general, it is perhaps worth pointing out 
that the therapy of severe diarrhea in most 
pediatric clinics is divided into three major 
phases of repair: (1) parenteral rehydration 
and repair of deficits in extracellular fluid 
base, sodium, and concomitant severe de- 
hydration and metabolic acidosis (approxi- 
mately twelve to twenty-four hours); (2) 
initiation of oral feedings usually at sub- 
maintenance caloric levels (two to five days) ; 
and (3) oral feedings at adequate caloric 
levels for growth and maintenance. The 


studies reviewed pertain to these second and 
third phases of diarrheal therapy. 


VITAMIN REQUIREMENTS OF INSECTS 


Nutritional science has profited greatly 
from the introduction of new test organisms 
for the study of essential food factors. Use 
of several species of animals and of certain 
bacteria for this purpose is now common- 
place. A vast field for similar investigations 
is provided by lower animal organisms, such 
as insects and protozoa. 

During past years, several investigations 
of the nutritional requirements of insects 
have been published (Nutrition Reviews 3, 
173 (1945)). It has been established that 
certain of these require several of the known 
water soluble vitamins and cholesterol. A 
study by G. Fraenkel, M. Blewett, and 
M. Coles (Nature 161, 981 (1948)) which deals 
with the requirement of the common meal 
worm, Tenebrio molitor, for folie acid and 
an unidentified vitamin-like substance is of 
special interest. The worm was grown on 
an artificial diet containing casein 20, glucose 


80, water insoluble fraction from yeast 2.5, 
salts 2, and cholesterol 1. Ample amounts 
of thiamine, riboflavin, niacin, pyridoxine, 
pantothenic acid, choline, and inositol were 
also added. Worms on this diet failed to 
grow or survive during the ten week test 
period unless two additional nutrients were 
supplied. These were folic acid (pteroyl- 
glutamic acid) and an unidentified substance 
supplied by charcoal filtrates of yeast or 
liver. Neither of these substances sepa- 
rately permitted adequate growth. When 
both were supplied together growth and 
survival of the test organisms approached 
that obtained on the test diet supplemented 
with yeast. 

A more detailed study of the folic acid 
requirement was made with the ration sup- 
plemented with a charcoal filtrate of liver. 
Pteroylglutamic acid and pteroylheptaglu- 
tamic acid (vitamin Be conjugate) were 
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found to be approximately equally active 
on the molar basis in supporting growth. 
Maximum effects were obtained on addition 
of about 1 microgram of pteroylglutamic 
acid per gram of ration. 

With adequate folic acid added to the 
ration, the test system becomes specific for 
the unidentified nutrient in the charcoal- 
treated yeast or liver extracts. The effec- 
tive compound, still unidentified, has been 
tentatively designated ‘‘vitamin B:,”’ to 
indicate its activity for Tenebrio. Con- 
centrates of this vitamin which are somewhat 
more than a hundred times as active as 
yeast extract on a dry weight basis have been 
prepared. These show growth promoting 
activity when amounts as low as 3 micro- 
grams per gram of diet are fed. By analogy 
with the requirement of the same organism 
for known vitamins (cf. the figures for folic 
acid recorded above) the authors feel that 
these concentrates may possibly contain 
from 10 to 50 per cent of the vitamin. 


NUTRITIONAL REQUIREMENTS FOR IN 


The important results which might accrue 
from a study of the nutritional requirements 
of isolated cultures of animal cells growing 
in vitro have been indicated previously 
(Nutrition Reviews 6, 189 (1947)). One of 
the most active laboratories investigating 
this problem is that of A. Fischer in Copen- 
hagen. In a recent article (A. Fischer, 
T. Astrup, G. Ehrensvard, and V. Oehlen- 
schlager, Proc. Soc. Exp. Biol. Med. 67, 40 
(1948)) a summary of their work on this 
problem appears. 

For continued growth in artificial 
mediums, animal cells (e.g., chicken heart 
fibroblasts) are cultured in clotted plasma 
containing an extract of embryonic tissue 
known as ‘embryo juice.” A. Carrel (/. 
Exp. Med. 17, 14 (1913)) showed that the 
latter contained substances of a protein 
nature which were necessary for growth. 
Subsequent attempts to purify these sub- 
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The new vitamin cannot be identical with 
vitamin By since refined liver concentrates 
rich in this vitamin are much less active for 
Tenebrio than relatively crude charcoal- 
treated yeast and liver extracts. Properties 
of other food factors described in the litera- 
ture have not been described in sufficient 
detail to permit identification of the new 
vitamin with any of them. 

The importance of a new factor of this 
nature cannot, of course, be predicted at 
present. As the authors point out, however, 
the vitamins of the “B group” play impor- 
tant roles in the metabolism of all forms of 
life, from bacteria to man, and there has 
scarcely been a case of a new “B-factor” 
which was not ultimately proved to be of 
general significance. One can _ therefore 
agree with them that isolation and final 
characterization of this food factor may lead 
to important results for both biology and 
medicine. 


VITRO GROWTH OF ANIMAL TISSUES 


stances, designated inclusively as ‘‘embry- 
onin” (A. Fischer and T. Astrup, Pfliigers 
Arch. f. d. ges. Physiol. 247, 34 (1943); 
J. N. Davidson and C. Waymouth, Biochem. 
J. 39, 188 (1945)) have shown them to be 
concentrated by the procedures used for 
preparation of nucleoproteins. Whether 
they are actually nucleoproteins remains to 
be established. In addition to the essential 
role played by these proteins of embryonic 
tissue, those of blood serum or plasma may 
play a further, undefined role. 

An attempt to identify nonprotein, dif- 
fusible substances necessary for growth of 
tissue cultures has also been made by Fischer 
and his co-workers. For this purpose the 
plasma and embryo juice which contain the 
essential high molecular weight components 
of the medium were freed of diffusible sub- 
stances by dialysis. A medium prepared 
from such dialyzed components fails to 
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permit growth or survival of tissue cultures. 
The essential diffusible substances can be 
supplied by furnishing extracts of yeast, 
blood, kidney, heart, or barley malt. Two 
approaches to identification of these essential 
diffusible substances have been employed. 

In the first, which may be called the ana- 
lytical approach, attempts at isolation of the 
important materials from an embryo extract 
were made. A crude fraction was obtained 
which was highly active in promoting growth 
of fibroblasts and which appeared to contain 
no organic phosphorus. 

In the second approach, preparation of a 
mixture of materials containing substances 
of known metabolic importance which would 
permit growth when added to the dialyzed 
basal medium was attempted. The first 
mixture tried included the nutritionally 
important inorganic elements, vitamins, 


sugars, amino acids, four carbon dicarboxylic 
acids, glutamine, and several phosphoryl- 
ated compounds including fructose diphos- 


phate. Addition of this mixture to the 
basal medium promoted good growth of the 
fibroblasts over the four day test period. 
By elimination of different groups of sub- 
stances, a simplified nutrient mixture was 
obtained which was as effective as the more 
complete mixture. This contained only 
the major salts of Tyrode’s solution, glucose, 
fructose diphosphate, nine essential amino 
acids (methionine omitted), cystine, gluta- 
thione, and glutamine. Glutamine and 
fructose diphosphate were both essential 
for growth, as was the group of amino acids. 

‘“B-vitamins”’ and trace elements were not 
essential components of this mixture. The 
authors suggest two possible explanations: 
(1) since only a short growth period was used 
(four days) the amounts of these substances 
required may have been supplied with the 
original tissue fragment added; or (2) these 
substances may have been retained in ample 
amounts by the dialyzed proteins present 
in the medium. It was also of some interest 
that hexosediphosphate was a necessary 
component of the effective synthetic mixture, 
inasmuch as concentrates of the effective 
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diffusible factors prepared from embryo 
extracts contained no detectable organic 
phosphorus. It is possible that the same 
end result, growth, can be secured by more 
than a single type of mixture. 

In a subsequent brief article (Fischer, 
Nature 161, 1008 (1948)), attempts were 
made to ascertain which of the amino acids 
present in the above mixture were essential. 
This was done by withdrawing each of five 
amino acids in turn, and noting the effects 
on growth. With a culture of myeloblasts, 
omission of lysine from the mixture had a 
scarcely detectable deleterious effect on 
growth; in contrast, growth of a culture of 
osteoblasts was markedly diminished by 
omission of lysine from the nutrient mixture. 
In rating the essential nature of other amino 
acids for tissue cultures, the most important 
was cystine, without which little or no 
growth occurred, followed in the order of 
decreasing essentiality by arginine, trypto- 
phan, glutamine, and lysine. Again it 
should be emphasized that these are short- 
term experiments, that the role of carry-over 
with the tissue fragment used to start the 
culture is unknown, and that the results 
do not, therefore, reflect the total require- 
ments for growth on repeated culture over 
long periods of time. 

The potential value of experiments of this 
type can scarcely be overemphasized or 
foreseen. Already there are indications that 
the detailed nutritional requirements of 
different types of cells differ. Substances 
are required for growth of individual cells 
which are not necessary for growth of the 
intact animal (for example, glutamine, 
cystine). Presumably these are normally 
synthesized by other cells of the body and 
distributed as required by the circulatory 
system. With elucidation of the individual 
requirements of each type of cell it may be 
possible to design drugs for specific action 
against individual types of cells, a hope that 
has long existed, for example, in the cancer 
field. Further work in this field, and more 
detailed exposition of the present findings 
will therefore be of great interest. 
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ACTIVITY OF MICROBIAL ANIMAL FACTOR CONCENTRATES IN PERNICIOUS 
ANEMIA 


In experiments with rats which received 
a purified diet containing hot-alcohol-ex- 
tracted casein, the presence of an unidenti- 
fied factor X in concentrated antipernicious 
anemia liver extract has been demonstrated 
(C. A. Cary, A. M. Gartman, L. P. Dryden, 
and G. D. Likely, Federation Proceedings 
5, 128 (1946)). This factor X appears 
to be similar to the cow manure factor 
(M. Rubin and H. R. Bird, /. Biol. Chem. 163, 
387 (1946)) which promotes growth in chicks 
and which, in turn, appears to be similar to 
the animal protein factor needed for hatch- 
ability of hens’ eggs (R. B. Nestler, T. C. 
Byerly, N. R. Ellis, and H. W. Titus, Poultry 
Sct. 15, 67 (1936)) and for chick growth 
(J. C. Hammond, Ibid. 23, 471 (1944)). 

The natural question which follows, 
namely the activity of the unidentified 
factor in patients with pernicious anemia, 
has been studied by E. L. R. Stokstad and 
associates (J. Lab. Clin. Med. 33, 860 
(1948)). These workers found that a non- 
motile, rod-shaped organism from hen feces 
when grown aerobically on_ simplified 
mediums containing no appreciable quan- 
tities of animal protein factor could produce 
this factor, as indicated by assays with 
chicks on diets containing all of the known 
vitamin B-complex factors together with 
high levels of soybean meal or of alcohol- 
extracted casein. Concentrates were pre- 
pared from the growth medium and, by 
means of the chick assay, their potency was 
standardized against refined liver extract of 
the 10 U.S.P. unit per milliliter type. 

Two concentrates were so prepared and 
each was tested in a patient with pernicious 
anemia. The first appeared to have between 
50 and 100 per cent of the activity of the 
10-unit liver extract when injected into 
chicks. It was prepared by preliminary 
clarification followed by precipitation with 
ammonium sulfate. It contained only 
approximately 0.5 microgram of folic acid 


per milliliter as indicated by Streptococcus 
faecalis R assay and this value was not 
increased by treatment with a chicken pan- 
creas conjugate preparation. The second 
animal protein concentrate was prepared by 
clarification without precipitation with am- 
monium sulfate. It had between 25 and 40 
per cent of the activity of 10-unit liver 
extract when fed to or injected into chicks. 
It contained about 0.02 microgram of folic 
acid per milliliter and this value was not 
increased by treatment with conjugase. 
Assay with chicks for total pteroylglutamic 
acid showed no more than 5 micrograms per 
milliliter. 

In a typical case of pernicious anemia, the 
first concentrate produced a reticulocytosis 
which reached a maximum of 20.6 per cent 
on the tenth day and the red cell count rose 
from 1.29 million to 1.8 million on that day. 
Subsequent increases in red cell count and 
hemoglobin were satisfactory and the leuco- 
cyte count, originally 3050, likewise rose 
satisfactorily. This response was slightly 
submaximal, yet very satisfactory. Con- 
centrate II produced a submaximal reticu- 
locyte response on the seventh day, the 
figure for reticulocytes being 9.2 per cent in 
a patient whose original red cell count was 
1.89 million. 

These results indicate clearly that the 
concentrates of material produced micro- 
biologically and found to exert animal pro- 
tein factor activity in chicks, are also active 
in inducing an hematopoietic response in 
pernicious anemia. It does not follow, of 
course, that the hepatic and bacterial sub- 
stances responsible for the activity in chicks 
are identical with the classic antipernicious 
anemia factor since the so-called refined 
liver extracts used as well as the bacterial 
concentrates are relatively crude materials. 
The investigators suggest that the bacterial 
extract may contain forms or complexes of 
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the antipernicious anemia factor which are 
utilized by the chick as sources of animal 
protein factor activity but are less effectively 
utilized by the human patient as sources of 
antipernicious anemia factor activity. An 
interesting question is the relation of the 
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substance described to the recently isolated 
vitamin By (Nutrition Reviews 6, 245, 291 
(1948)). Further interpretation of these 
observations must await clarification of the 
whole subject of antipernicious anemia 
factors. 


ADENINE TOXICITY IN MAN 


Adenine is a purine base which is widely 
distributed in both plant and animal tissues. 
It is a component of thymonucleic acid and 
thus enters into the nuclear structure of 
animal cells. It is also present in the body 
in the free state and as nucleotides, which 
are known constituents of enzymes and 
coenzymes. Coenzymes I and II are pyri- 
dine nucleotides formed by living cells from 
a combination of nicotinamide, ribose, 
adenine, and phosphoric acid. 

S. B. Raska (Science 106, 126 (1947)) 
reported that blacktongue developed in 
dogs within seven to twenty-one days after 
administration of 200 to 500 mg. of adenine 
daily. He assumed that this probably 
occurred because adenine combined with 
constituents of the vitamins or their pre- 
cursors; thus utilization by the animal was 
prevented. He suggested the possibility 
of interference with the formation and acti- 
vation of the alloxazine adenine dinucleotide, 
of the phosphopyridine dinucleotides, and 
of the nucleoproteins. A. E. Axelrod, T. D. 
Spies, and C. A. Elvehjem (J. Biol. Chem. 
138, 667 (1941)) had shown previously that 
the concentrations of these coenzymes in 
the blood and striated muscle decrease in 
the patient with pellagra and are restored 
to normal levels after administration of 
nicotinamide. Also, it has been demon- 
strated (Raska, loc. cit.) that adminis- 
tration of coenzyme I will produce relief in 
cases of pellagra. 

Because of these findings R. E. Stone and 
T. D. Spies (Am. J. Med. Sci. 216, 411 
(1948)) administered 5 to 50 mg. of adenine 
daily for four to ten days to each of several 


persons who had a relapse of macrocytic 
anemia. They observed no manifestations 
of toxicity or regeneration of blood cells. 
The preliminary survey led them to the use 
of much larger doses for a patient suffering 
from a relapse of pernicious anemia. The 
patient was 67 years old and had had several 
relapses of this disease. At the time adenine 
was administered, the erythrocytes num- 
bered 1,860,000, the hemoglobin measured 
7.0 g. per 100 ml. of blood, and the per- 
centage of reticulocytes was 0.6. He was 
given 2.5 g. of adenine hydrochloride twice 
a’day, orally. Three days later the patient 
complained of anorexia and nausea; five days 
later there was slight dizziness and he had a 
bad taste in his mouth. On the night of the 
sixth day of treatment with adenine he 
vomited and complained that he had trouble 
thinking and talking. The next morning 
he appeared apprehensive and was unable 
to talk clearly, although he seemed fully 
conscious and attempted to cooperate. 
Neurologic examination at this time dis- 
closed mild, rhythmic muscle-group con- 
tractions which involved chiefly the muscles 
of the forearms and those of mastication; 
muscle tone generally seemed somewhat 
increased; no abnormal reflexes were ob- 
tained. The use of adenine hydrochloride 
then was discontinued; the patient had 
received a total of 32.5 g. The nonprotein 
nitrogen had risen from 23 mg. per 100 ml. of 
blood before administration of adenine was 
started to 135 mg. per 100 ml. at the close 
of the study. Results of urinalysis were 
essentially negative. Within the twenty- 
four hour period after administration of 
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adenine was discontinued the condition of 
the patient became worse; he was unable to 
speak; he had several severe clonic convul- 
sions which involved chiefly the muscles of 
the upper extremities, shoulder girdle, and 
abdomen. The reflexes remained normal 
and physical signs of increased intracranial 
pressure and signs pertaining to the meninges 
were not present. Examination revealed 
that the cerebrospinal fluid was normal. 
The patient’s temperature rose from 99°F. 
to 101°F. within twenty-four hours after 
the onset of symptoms, where it remained 
for a period of forty-eight hours. About 
seventy-two hours after the onset of symp- 
toms, he began to improve and within 
another twenty-four hours his blood pres- 
sure, which previously had been elevated to 
170 systolic and 110 diastolic, returned to 
125 systolic and 75 diastolic. He began to 
talk without difficulty and his muscle tone 
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became normal. He did not appear as alert 
mentally as prior to treatment with adenine 
but was coherent and oriented. He could 
not remember what had taken place during 
the preceding days. Thirty days after the 
symptoms had begun nonprotein nitrogen 
had decreased to 38 mg. per 100 ml. of blood. 

The patient was then placed on a program 
of folic acid therapy and during the ten 
month period after dismissal from the hos- 
pital, symptoms and signs did not recur. 

While adenine hydrochloride was admin- 
istered to this patient who had a relapse of 
pernicious anemia, evidence of regeneration 
of blood cells or of development of pellagra 
was not noted. The study shows that 
symptoms of acute toxicity may arise after 
administration of large doses of adenine 
hydrochloride but that pellagra, as such, 
does not develop. 


SOME NUTRITION STUDIES IN MEXICO 


Much data on foods and nutrition have 
accumulated during the past several years 
from cooperative studies from the National 
Institute of Nutrition, Mexico, the Inter- 
national Health Division of The Rockefeller 
Foundation, Massachusetts Institute of 
Technology, and the Pan American Sanitary 
Bureau. 
reported in this series was an analysis of 
one hundred and twelve samples of typical 
Mexican foodstuffs for carotene, thiamine, 
riboflavin, niacin, ascorbic acid, calcium, 
phosphorus, iron, nitrogen, ash, and total 
solids content (R. Cravioto et al., J. Nutri- 
tion 29, 317 (1945)) and a detailed study of 
the composition of the Mexican tortilla 
(Cravioto et al., Science 102, 91 (1944)). 
These investigations provide basic tables of 
food composition which have been useful 
in subsequent surveys of dietary intake. 
In addition, these analyses have revealed 
a number of foods with interesting but un- 
suspectedly high nutritive qualities. Thus, 


Among the first of the studies 


the method of preparation of the corn for 
making tortillas results in a calcium increase 
in the finished product of 2010 per cent and 
an iron increase of 37 per cent above that 
of the corn. As a result, the average daily 
consumption of 280 g. of tortilla supplies 
more than 500 mg. of calcium. Malva, 
which resembles spinach in taste, is very 
rich in calcium, carotene, and ascorbic acid. 
Pulque, a fermented beverage from the 
juice of the maguey plant, contains signifi- 
cant amounts of thiamine and niacin, and 
important quantities of ascorbic acid. Since 
the average daily consumption of this bev- 
erage was 1 to 2 liters, with some individuals 
consuming up to 10 liters per day, it con- 
tributed 48 per cent of the average 96 mg. 
daily intake of ascorbic acid in one study 
(R. K. Anderson, J. Calvo, G. Serrano, and 
G. C. Payne, Am. J. Pub. Health 36, 883 
(1946)). Finally, the protein and “B-vita- 
min” content of various seeds and legumes 
consumed by the Mexican led to the sugges- 
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tion that it might be possible to nourish 
adequately the Mexican people without the 
use of dairy and meat products (Cravioto 
et al., J. Nutrition, loc. cit.). The broader 
implications of such studies of food compo- 
sition in the planning of national nutrition 
programs has been discussed by R. 8. Harris 
(Nutrition Reviews 6, 33 (1948)). 
Nutrition surveys of selected population 
groups were made by these cooperating 
organizations during the period from 1942 
to 1945 inclusive. The groups appraised 
were variously selected as representing those 
which might reasonably have been expected 
to include subjects with nutritional inade- 
quacies. Onestudy (W. D. Robinson, G. C. 
Payne, and J. Calvo, J. Am. Dietet. Assn. 
20, 289 (1944)) was of 463 economically poor 
wage earners in the crowded Santa Julia 
area of Mexico City. In this group, the 
weekly food expenditure was just over $1.00 
per adult male consumption unit. A second 
population was comprised of pregnant and 
lactating women from the clinics of the 
Training Station and Health Center of the 
School of Hygiene in Mexico City (R. K. 
Anderson, W. D. Robinson, J. Calvo, and 
G. C. Payne, Ibid. 22, 588 (1946)). These 
women were drawn from the same section 
of the city as the previous survey population. 
A third survey was of the Otomi Indians in 
the Mezquital Valley of Mexico (Anderson, 
Calvo, G. Serrano, and Payne, Am. J. Pub. 
Health 36, 883 (1946); Nutrition Reviews 4, 
347 (1946)). Another study was of a series 
of economically poor families before and 
after periods of eight to sixteen months of 
feeding in a government operated restaurant 
(Calvo et al., J. Am. Dietet. Assn. 22, 297 
(1946)). The more recent report records 
observations made in the small villages of 
Yustes in the Bajia area of the state of 
Guanajuato and of Capula in the state of 
Michoaecdin (Anderson et al., Am. J. Pub. 
Health 38, 1126 (1948)). All of these areas 
are at an altitude above 6000 feet. The 
region around Yustes is one of the country’s 
richest agricultural areas and the inhabitants 


were economically the best group studied. 
The inhabitants of Capula were stated to 
be in the next best economic status. 

The survey technic was comparable for 
all areas and included individual diet records, 
usually for a seven day period, family 
inventories of food, medical histories, and 
physical examinations, including biomicro- 
scopic studies, and a series of laboratory 
analyses on a 20 ml. sample of venous blood. 
The latter studies consisted of determina- 
tions of hemoglobin, red cell count, hema- 
tocrit, serum proteins, serum albumin, 
carotene and vitamin A, ascorbic acid, 
alkaline phosphatase in children, and indi- 
cated examinations for parasites. 

In general, the Mexican diet revealed by 
these studies “‘is basically that of the aborig- 
inal Indian, influenced to a greater or less 
extent by the Spanish and succeeding immi- 
grations, and by family economic status 

.’ ‘Tortillas, cooked corn cakes prepared 
from maize previously steeped in approxi- 
mately 1 per cent lime solution and then 
ground by hand, may furnish 75 to 80 per 
cent of the calories. Corn is also eaten in a 
soup (“posole’”’), in tamales, and drunk as a 
beverage (‘“‘atole’’). In the cities wheat is 
tending to supplant corn. Many varieties 
of beans and peas are eaten. Meat and 
milk play minor roles in the diet of the less 
favored groups. Fruits are often neglected 
in the diet, but flowers, fruits, and leaves 
are important sources of nutrients, especially 
ascorbic acid in arid regions. Consumption 
of cultivated vegetables is low except among 
the high income groups. Wild plants are 
consumed in significant quantities by the 
persons of low income. Chile peppers, rich 
in carotene and ascorbic acid, are widely 
consumed. 

In reporting estimated dietary intakes, 
these workers give both actual data plus a 
group comparison with a weighted allowance 
based on the daily dietary allowances of the 
National Research Council. In using the 
latter, they warn that they “...do not 
suggest that they serve as a measure of 
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malnutrition.” The composite findings in 


respect to some of the specific nutrients may 


be epitomized as follows: 

Calories. The caloric intakes varied 
directly with economic status from 70 per 
cent of the recommended allowance for the 
Otomi Indians to 104 per cent of this stand- 
ard for the Yustes farmers. Underweight 
was common and obesity conspicuously 
absent. Whether related or not, it is of 
- interest that hypertension was rare, and 
when observed, was mild. 

Protein. Protein comprised from 10 to 
15 per cent of the caloric intake. The chief 
sources of protein were corn and beans, the 
intake of animal protein was very low, vary- 
ing from 4.8 to 33 per cent of the total intake. 
The average daily total protein consumption 
ranged from 51 to 78 g. Serum protein 
levels were adequate and simple nutritional 
edema was not encountered. 

Niacin. The mean daily niacin intake 
varied from 6.0 to 10.3 mg. or from 54 to 
79 per cent of the recommended allowances 
of the National Research Council. No 
pellagra was encountered in the survey and, 
of the regions visited by the survey person- 
nel, it is stated to be an important endemic 
disease only in Yucatan. These findings 
are striking in view of the very high corn 
consumption, and relatively low intakes of 
niacin, milk, and other sources of animal 
protein. The workers point out that con- 
trolled studies are needed on the tryptophan 
content and other factors in the Mexican 
diet which influence niacin requirements. 
The glossitis encountered responded best to 
therapy with the whole vitamin B-complex 
and did not appear to be a specific sign of 
niacin want. 

Riboflavin. The mean daily riboflavin 
intake ranged from 0.69 to 1.43 mg. In 
four of the five surveys, the average intake 
was 0.85 mg. or less. Corneal vascularity 
was less frequent than in areas of the United 
States where the riboflavin intake is much 
greater. There was no correlation between 
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riboflavin intake and biomicroscopic find- 
ings. The most conspicuous clinical signs 
of nutritional inadequacy in all regions visited 
or surveyed were cheilosis (angular stoma- 
titis) and glossitis. Limited therapeutic 
testing suggested that the angular stomatitis 
was due primarily to riboflavin lack. Deter- 
minations of urinary excretion of riboflavin 
in the Yustes population (mean intake, 0.85 
mg. daily) gave values of 0.398 + 0.052 mg. 
per liter. Sixty per cent of these were below 
0.3 mg. per liter, the minimal “normal” 
suggested by V. H. Feder, G. T. Lewis, and 
H. 8. Alden (J. Nutrition 27, 347 (1944)). 
The group with angular stomatitis exhibited 
an average excretion of 0.186 + 0.023 mg. 
per liter. Riboflavin deficiency is a problem 
in these populations. 

Thiamine. The thiamine intake was ade- 
quate and was derived chiefly from corn 
(tortillas) and beans. No clinical evidence 
of thiamine lack was encountered. 

Ascorbic acid. Average daily estimated 
intakes of ascorbic acid ranged from 16 to 
96 mg. The mean serum ascorbic acid con- 
centrations ranged from 0.72 to 1.2 mg. per 
100 ml. for the five populations. It is appar- 
ent that the estimates of low intakes of 
ascorbic acid are inconsistent with these 
relatively high serum levels in some of the 
population groups. One can but surmise 
that some important source of ascorbic acid 
was underestimated in the diet calculations. 
The Otomi Indians had the high mean serum 
level of 1.2 mg. per 100 ml. associated with 
an average intake of 96 mg. per day—or 141 
per cent of the weighted National Research 
Council allowance. Despite this intake and 
high blood levels, the workers state that this 
group presented “...the worst gums we 
have ever seen...” The prevalent gingi- 
vitis in Mexico is not a manifestation of 
ascorbic acid deficiency. 

Vitamin A. Intakes of vitamin A were 
not generally low, the blood levels were satis- 
factory, and clinical findings which would 
suggest avitaminosis A were rare. Again, 


| 
| 
| 
| 
| 
| 
| 
| 
| 


1949| 


no correlation could be found between vita- 
min A intake or blood level and biomicro- 
scopically observed conjunctival thickenings. 

Anemia and rickets were rare or absent. 
Iron intakes were generous. 

This series of studies is remarkable in that 
it has provided a good picture of dietary 
habits of several separate but related groups 


As in the case of most other nutrients, 
there is still uncertainty regarding the 
human optimum intake of ascorbic acid. 
The quantity required for protection from 
clinical scurvy through periods of several 
months, however, is more easily defined. 

In a recent report by the Accessory Food 
Factors Subcommittee of the British Medical 
Research Council, the conclusion is reached 
that there is no evidence to support the view 
that an intake of more than 30 mg. daily has 
beneficial effects (Lancet I, 853 (1948)). 
Many investigators will disagree sharply 
with this opinion. The report summarizes 
the principal results of an extensive investi- 
gation of the production and prevention of 
scurvy in adults. The experiments were 
carried out at the Sorby Research Institute, 
Sheffield, under the supervision of Prof. 
H. A. Krebs. The subjects, 19 men and one 
woman, were volunteers and were under 
observation from October, 1944 to February, 
1946. 

The basal diet was designed to be reason- 
ably acceptable and to be complete in all 
respects except for ascorbic acid. It in- 
cluded milk, aerated at 60°C. after addition 
of a trace of copper sulfate, and dehydrated 
potatoes and vegetables which were cooked 
in such a way that the vitamin was de- 
stroyed. Chemical analyses showed that 
not more than 1 mg. of ascorbic acid was 
supplied in the daily food mixture. A repre- 
sentative diet, providing 2900 calories, con- 
tained the following nutrients: protein, 
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in a country and has clearly defined the 
existing nutritional problems (inadequate 
calories, ariboflavinosis, and some ‘‘B-com- 
plex deficiency’’). It clearly demonstrates 
the value of well planned and executed 
nutrition surveys which employ a number 
of criteria for the appraisal of nutriture and 
which are objectively interpreted. 


104 g.; fat, 130 g.; carbohydrate, 340 g.; cal- 
cium, 1.2 g.; iron, 17.8 mg.; vitamin A 
(exclusive of carotene), 4800 1.u.; vitamin D, 
900 1.U.; thiamine, 1.1 mg.; riboflavin, 2.0 
mg.; and, nicotinamide, 13 mg. Plum jam 
was given to meet any possible criticism that 
factors included under the term ‘‘vitamin P”’ 
were omitted. All subjects were fed the 
deficient basal diet after a six week period on 
a complete diet. Three were given a supple- 
ment of 70 mg. of ascorbic acid daily, 7 were 
given 10 mg., and 10 received none. Vita- 
min tablets and placebos were employed and 
neither the subjects nor the examining 
physicians knew the makeup of the three 
experimental groups. 

Clinical scurvy appeared in each of the 10 
subjects on the unsupplemented basal diet. 
No signs were evident until the seventeenth 
week when enlarged and keratotic hair 
follicles were observed on the upper arm of 
one individual. After the twenty-first week 
this sign was seen in 6 subjects and after the 
twenty-sixth week, it was exhibited by the 
entire group. In addition, the hair follicles 
became hemorrhagic in all but one subject. 
The affected areas included the upper arms, 
back, buttocks, backs of thighs, calves, and 
shins. As the development of enlarged and 
hemorrhagic hair follicles progressed, 5 of the 
10 subjects showed a very pronounced ex- 
acerbation of acne present in a mild form at 
the start of the experiment. After the 
twenty-sixth week tiny hemorrhages were 
noted in the tips of the interdental papillae 
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of the gums and this characteristic of scurvy 
occurred in 9 of the 10 subjects. In 2 cases, 
gross abnormalities of the gums were seen, 
the gums becoming purplish, swollen, and 
spongy. It is of interest that these 2 sub- 
jects were the only ones who showed evi- 
dence of gingivitis and peridontal disease at 
the start of the experiment. After thirty- 
six weeks scars of healed experimental 
wounds became red and livid and new 
wounds showed a reduced tendency to heal. 

No evidence of serious psychiatric dis- 
turbances was seen and neither apathy nor 
deterioration of performance in ‘‘attention”’ 
tests were noted. Among other observa- 
tions which failed to show consistent trends 
or variations were the following: body 
weight, incidence of infection, appearance of 
the capillaries of the nail bed and of the con- 
junctiva, hemoglobin, red cell count, total 
and differential white cell count, platelets, 
bleeding time, dark adaptation, capillary 
filtration rate, hemorrhage elsewhere than 
in the skin and mouth, capillary resistance 
tests of Hess (A. F. Hess, “Scurvy, Past and 
Present”, J. B. Lippincott, Philadelphia 
(1920)) and of Géthlin (G. Falk, K. O. 
Gedda, and G. F. Géthlin, Skand. Arch. 
Physiol. 65, 24 (1932)), plasma urea, and 
plasma phosphatase. 

No changes worthy of note were recorded 
in the 3 positive controls who received 70 
mg. of ascorbic acid for forty-three, forty- 
seven, and forty-seven weeks, respectively. 
Of the subjects who received 10 mg. daily, 3 
remained normal for sixty weeks and a 
fourth was normal when the experiment was 
terminated after thirty-six weeks. Three 
others were normal after twenty-three weeks 
and were then placed on the unsupplemented 
diet for ten weeks, broken in one case by a 
four week period on a supplement of 10 mg. 
Two of these showed a few keratotic, but 
not hemorrhagic hair follicles. 

After the appearance of scorbutic signs in 
the unsupplemented group, one was given 20 
mg. of ascorbic acid daily and 6 were given 
10 mg. Complete restoration was achieved 
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within three weeks in the subject receiving 


20 mg. In those receiving 10 mg., peri- 
follicular hemorrhage ceased and the hemor- 
rhagic areas disappeared during the second 
week. The skin appeared normal after 
seven to nine weeks except for a slight brown 
pigmentation at the site of former hemor- 
rhages. At the same time the liability to 
hemorrhage and the failure of wound healing 
disappeared. Gum lesions responded more 
slowly and restoration was not complete until 
after ten to fourteen weeks. The appear- 
ance of skin, gums, and wounds showed no 
further changes when the supplement of 
ascorbic acid was doubled after seven to 
thirteen weeks. 

At the end of the preliminary six week 
period on the complete diet, the average 
plasma level of ascorbic acid was 0.55 mg. 
per cent and the average concentration in the 
white cells was 16.6 mg. per 100 g., values 
which were maintained by the 3 subjects 
given the 70 mg. supplement. ‘Two of these 
were subsequently given a supplement of 
50 mg. daily for nine weeks. During this 
period the plasma levels decreased from 0.64 
and 0.52 to 0.32 and 0.29 mg. per cent and 
the white cell levels from 12 and 10 to 9.6 
and 7.6 mg. per 100 g. In the subjects on 
the unsupplemented diet and in those re- 
ceiving 10 mg. daily, the plasma level dropped 
and remained below 0.05 mg. per cent 
after five weeks and the concentration in 
the white cells dropped below 1 mg. per 
100 g. after sixteen weeks. When the 
deficient subjects were given the 10 mg. 
supplement, the average plasma level in- 
creased from 0.02 to 0.06 mg. per cent and 
the average white cell level from below 1 mg. 
to 2.7 mg. per 100 g. About fourteen weeks 
elapsed between the virtual disappearance 
of ascorbic acid from the plasma and the first 
clinical signs of scurvy. On the other hand, 
the concentration of the vitamin in the white 
cells reached its lowest value only three to 
six weeks before clinical scurvy appeared. 
The authors of the report concluded that a 
daily intake of 20 mg. of ascorbie acid would 
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result in a plasma cell of approximately 0.1 
mg. per cent and that the existence of scurvy 
was improbable in such a case. 

On the basis of the general findings in this 
investigation a 10 mg. intake was accepted 
as a minimal protective level and a 30 mg. 
intake as a generous level that would ensure 
a satisfactory margin of safety. This con- 
clusion is in agreement with the fact that 
scurvy was not a problem in the United 
Kingdom during the war years when the 
intake was estimated to average less than 30 
mg. During these years, the population 
was dependent upon potatoes and vegetables 
as the principal sources of the antiscorbutic 
vitamin and low intakes were inevitable in 
the late winter and early spring months when 
cooking losses were superimposed upon 
storage losses. 

These conclusions of the Accessory Food 
Factors Committee will not be universally 
accepted. A possible criticism of the 10 mg. 
level as a minimal protective level is based 
on the fact that 3 of the 10 subjects who 
developed scurvy on the unsupplemented 
diet required treatment with large doses of 
the vitamin because of complicating illness. 
In 2 there was evidence of acute cardiac 
abnormality and in one spinal tuberculosis 
was diagnosed. In all 3, striking improve- 


TEMPORARY DIABETES MELLITUS PRODUCED IN MAN WITH PITUITARY 
ADRENOCORTICOTROPIC HORMONE 


The metabolic effects in man of adminis- 
tration of pituitary adrenocorticotropic hor- 
mone (ACTH) have been reviewed recently 
(Nutrition Reviews 6, 339 (1948)).  Signifi- 
cant progress has been made with respect to 
the effect of this material upon carbohydrate 
metabolism. 

The classic experiments of B. A. Houssay, 
A. Biasotti, and C. T. Rietti (Compt. rend. 
Soc. Biol. 111, 479 (1932)) and of F. G. 
Young (Lancet II, 372 (1937)) indicated 
that either temporary or permanent diabetes 
could be produced in normal animals by 
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ment occurred within a few days after treat- 
ment with ascorbic acid. Whether these 
complications might have occurred regard- 
less of the scorbutic condition or whether 
they would have been prevented by the 10 
or 20 mg. supplement is not certain. These 
cases do emphasize the possibility that even 
the recommended 30 mg. level may be inade- 
quate for all stresses and strains to which 
man may be exposed. The significance of 
partial or complete saturation of the tissues 
with ascorbic acid is still unknown. Plasma 
levels of 0.1 to 0.2 mg. per cent are low and it 
appears that the Committee does not believe 
that saturation is necessary. 

The report gives little or no recognition to 
much evidence that points strongly toward 
physiologic and health gains from higher 
intakes. The evidence on which the 
decisions of the Food and Nutrition Board of 
the National Research Council have been 
based is sufficiently strong, that the experi- 
mental work reported currently by the 
British investigators does not change the 
general picture very significantly. Never- 
theless, the above paper gives data of special 
value in regard to critically low levels for 
adults under favorable environmental con- 
ditions and moderately short periods of 
time. 


suitable administration of crude saline ex- 
tracts of anterior pituitary gland. But the 
factor or combination of factors responsible 
for the diabetogenic activity of such extracts 
has remained unknown. 

Various considerations had led to the 
belief that the diabetogenic activity would 
be found eventually to reside in the adreno- 
corticotropic hormone, in the growth hor- 
mone, or in the combined effects of these 
factors. 

Recent purification of ACTH and of 
growth hormone has been the impetus to 
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study the problem further. The only work 
reporting successful induction of diabetes in 
the intact animal is that of D. J. Ingle, C. H. 
Li, and H. M. Evans (Endocrinology 39, 32 
(1946)). These workers administered 7 mg. 
per day of pure ACTH to normal rats force- 
fed a high carbohydrate diet and observed 
glycosuria, hyperglycemia, and increased 
urinary nitrogen during the period of injec- 
tion. L. L. Bennett and C. H. Li (Am. J. 
Physiol. 150, 400 (1947)) produced a marked 
increase in glycosuria and severe nitrogen 
loss in alloxan-diabetic rats with the use of 
pure ACTH. When pure growth hormone 
was used, however, only an occasional in- 
crease in glycosuria was observed. 

J.S. L. Browne (Josiah Macy Jr. Founda- 
tion Report, New York (June 11-12, 1948)) 
had given 2 normal men injections of a puri- 
fied preparation of ACTH for several days. 
In one he observed a decrease in carbo- 
hydrate tolerance on the third day and 
glycosuria was noted during the glucose 
tolerance test. HH. L. Mason et al. (J. Clin. 
Endocrinology 8, 1 (1948)) administered 
large amounts of ACTH to a normal woman 
and noted no impairment of carbohydrate 
tolerance. They observed, however, a mild 
increase in resistance to insulin. P. H. 
Forsham, G. W. Thorn, F. T. G. Prunty, and 
A. G. Hills (Ibid. 8, 15 (1948)) in their nor- 
mal man noted a mild rise of fasting blood 
sugar level but no spontaneous glycosuria 
following injection of 40 mg. of ACTH daily 
for six days. 

J. W. Conn, L. H. Louis, and C. E. 
Wheeler (J. Lab. Clin. Med. 33, 651 (1948)) 
studied 3 normal individuals given 120 to 
150 mg. of ACTH daily for from eight to ten 
days. All 3 subjects developed glycosuria 
on the first day of injection. The glycosuria 
persisted for as long as the material was 
administered and amounted to as much as 
36 g. of urinary glucose in a twenty-four hour 
period. One subject excreted 252 g. of 
glucose during the ten day injection period. 
Elevation of fasting blood sugar levels and 
hyperglycemic, plateau glucose tolerance 
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curves completed the criteria for the existence 
of a diabetic state. Glycosuria disappeared 
within one day and normal carbohydrate 
tolerance returned within one week follow- 
ing cessation of ACTH administration. 

Two of the 3 subjects developed severe 
negative nitrogen balance during the ACTH 
period despite a daily intake of 99 g. of 
dietary protein. One lost 360 g. of body 
protein during a ten day injection period 
while the other lost 113 g. of body protein 
during an eight day injection period. The 
third subject lost no body protein but had 
glycosuria nevertheless. Although greater 
loss of carbohydrate tolerance occurred in 
the 2 subjects who exhibited marked nega- 
tive nitrogen balance, the glycosuria was not 
related either in time or in degree to the loss 
of body protein. It was concluded that in- 
creased glyconeogenesis from protein is not 
the mechanism for the loss of carbohydrate 
tolerance which occurs upon administration 
of ACTH. The authors point out that 
emphasis should be placed not upon gly- 
coneogenesis from protein but upon the fact 
that ACTH causes an over-all reduction of 
the capacity of the body to utilize normally 
those elements which enter into the “carbo- 
hydrate pool,” regardless of their source. 
Loss of body protein and decreased carbo- 
hydrate tolerance are metabolic effects 
probably produced by the same types of 
corticosteroids. In different individuals, 
however, these effects may vary independ- 
ently of each other indicating that each is not 
dependent for its existence upon the other. 

The same workers observed that while no 
clear relation exists between loss of carbo- 
hydrate tolerance and protein metabolism, 
the former is closely related to the increased 
production of uric acid induced by ACTH. 
This interesting observation suggested the 
possibility that the mechanism by which 
diabetes is induced by ACTH may be similar 
to that which is operative during induction 
of diabetes with alloxan. In one individual 
in which it was studied blood glutathione 
was observed to fall as urinary excretion of 
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uric acid rose and as glycosuria appeared 
during the period of ACTH administration. 
In a subsequent study of 3 more individuals 
(J. W. Conn, L. H. Louis, and M. W. John- 
ston, Proc. Eighth Annual Meeting Am. 
Diabetes Assn. (June 18-19, 1948)) blood 
glutathione was found to fall 25 to 50 per 
cent below the base line values during in- 
duction of glycosuria with ACTH. The 
investigators suggest that ACTH may affect 
changes in the composition of the intracellu- 
lar fluid which include (1) increased concen- 
trations of intermediaries of purine 
metabolism, and (2) decreased concentra- 
tions of sulfhydryl-bearing compounds; that 
since the beta cells of the islets of Langer- 
hans are known to be more sensitive to 
injury by such alterations than are any other 
cells of the body, a functional impairment 


The announcement of the discovery and 
isolation of vitamin By (Nutrition Reviews 6, 
245, 291 (1948)) has prompted the issuance 
of reports by others who are working with 
growth promoting extracts from liver. Two 
recent notes from the University of Texas 
laboratories indicate that vitamin By, may 
be functionally closely related to thymidine, 
a pyrimidine nucleoside. 

W. Shive and co-workers (J. Am. Chem. 
Soc. 70, 2299 (1948)) reported the isolation 
of a factor from hog liver which prevented 
the toxic action of methylfolic acid upon the 
growth of Leuconostoc mesenteroides 8293. 
Under the test conditions employed (in a 
medium containing glucose, salts, hydrolyzed 
casein, adenine, guanine, uracil, six “B vita- 
mins,” and 300 micrograms of thymine per 
10 ml.) the ratio of methylfolic acid to folic 
acid necessary for maximum inhibition was 
3000. The addition of the new factor in 
amounts of 0.01 to 0.03 microgram per 10 ml. 
increased the ratio (antibacterial index) 
about tenfold. Although the authors did 
not speculate on the significance of this rela- 
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occurs which then increases their vulnera- 


bility to hyperglycemia. That extrapan- 
creatic hyperglycemia is a factor in the 
evolution of the diabetic state is indicated by 
the marked insensitivity to insulin which 
these individuals exhibit during the period of 
ACTH injections. 

The thesis presented by these authors is 
provocative and suggests the need for further 
work along these lines. The recent obser- 
vations of M. Griffiths (J. Biol. Chem. 172, 
853 (1948)) appear to be related to the 
general problem. He observed that hyper- 
glycemia can be produced in rabbits by 
intraperitoneal injection of uric acid, pro- 
vided that the level of blood glutathione is 
first lowered by means of a diet low in cystine 
and in methionine. At present this field 
appears to be a fertile one. 


tion, it could be inferred from their previous 
studies on “inhibition analysis’ that folic 
acid in some way functioned as a precursor 
of the new factor, inasmuch as the latter com- 
pound was superior in overcoming the in- 
hibitory effect of methylfolic acid. Growth 
stimulation by the factor was recorded by 
including 200 micrograms of methylfolic 
acid and 0.03 microgram of folic acid in 
each 10 ml. of medium. Growth responded 
to increasing amounts of the factor, which 
was shown to possess identical biologic 
properties and x-ray diffraction pattern with 
a sample of thymidine isolated from desoxy- 
ribonucleic acid. 

Liver extracts used in the treatment of 
pernicious anemia were found by assay to 
contain as much as | per cent of thymidine. 
Although thymidine (colorless prisms; m.p. 
189 to 190°) and vitamin By (red needles; 
decomp. 210 to 220°) are different com- 
pounds, W. Shive, J. M. Ravel, and R. E. 
Eakin (J. Am. Chem. Soc. 70, 2614 (1948)) 
reported the discovery of yet another factor 
which was concerned with the biosynthesis 
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of thymidine, and a study of possible By- 
thymidine interrelations was _ therefore 
undertaken. The authors omit any state- 
ment or opinion regarding the identity of 
their “precursor” factor with vitamin By in 
the light of their findings, and since no ex- 
perimental evidence has been presented for 
the existence of such a factor, acceptance of 
this incidental claim appears insecure. 
However, the evidence for a vitamin By- 
thymidine interrelation seems clearcut. 
Using a medium which contained 10 mg. of 
Tween 80 per tube, 10 mg. of enzymatically 
digested casein, and 100 micrograms of 
Wilson’s liver fraction LR, and which was 
developed by the authors for the growth of 
lactic acid bacteria, Lactobacillus lactis 
Dorner (the vitamin By assay organism) 
grew well in the presence of added liver ex- 
tracts containing antipernicious anemia ac- 
tivity. Thymidine at a concentration of 1 
to 3 micrograms per tube completely re- 
placed the antipernicious anemia fractions, 
whereas thymine was inactive in concen- 
trations up to 100 micrograms per tube. 
Although the pure vitamin By was pre- 
sumably not available and apparently was 
not tested for replaceability by thymidine, it 
appears likely that the activity of the liver 
extracts was due to this vitamin, and the 
alternate utilization of thymidine makes it 
seem probable, as the authors point out, that 
vitamin By functions in the synthesis of this 
nucleoside. It should be recalled at this 
point that this relation, if it exists, is paral- 
leled by the folic acid-thymine relation in 
various organisms. This raises the interest- 
ing possibility that one of the points of 
breakdown of hematopoiesis in pernicious 
anemia may be in the failure to convert 
thymine into its nucleoside. If this were 
true, folic acid might be expected to be re- 
lated functionally to vitamin By, which 
would not be inconsistent with clinical ex- 
perience with the two compounds. 
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A facet of these authors’ work which is 
worth emphasizing here is the importance of 
the growth inhibitor, methylfolic acid, to the 
development of their studies. It would 
seem reasonable to assume that the effect of 
thymidine would have gone unnoticed for a 
considerable time had this compound not 
been employed. The technic of straining 
the synthetic power of an organism with 
respect to a given metabolite by forcing it 
to overcome the effect of an inhibiting ana- 
logue, and then using the ‘‘exhausted”’ organ- 
ism to study new growth requirements, has 
been employed previously by this group 
(Nutrition Reviews 6, 211 (1948)), and it 
offers promise for widespread use in tracing 
the pathway of metabolic reactions. 

The indiscreet use of ‘‘inhibition analysis” 
to detect products of metabolism has been 
attacked by G. H. Hitchings, G. B. Elion, 
and H. VanderWerff (J. Biol. Chem. 174, 
1037 (1948)) on the basis of the observation 
that 5-nitrouracil inhibits the growth of 
Lactobacillus casei competitively with folic 
acid (pteroylglutamic acid) at a ratio of 
7 X 10°. In the presence of 5-bromouracil, 
however, the toxicity of nitrouracil is re- 
versed, and the inhibition ratio is increased 
by a factor of about 50. Hitchings and co- 
workers point out that the application of 
“inhibition analysis” would place bromo- 
uracil as a product of the folic acid enzyme 
system, which is obviously false. Similarly, 
E. E. Snell (bid. 141, 127 (1941)) and H. P. 
Sarett and V. H. Cheldelin (J. Bact. 49, 3/ 
(1945)) have reported that pantoyltaurine, 
while a good inhibitor of pantothenic acid- 
induced growth in yeast, is altogether in- 
effective when beta-alanine is the growth 
factor. Application of “inhibition analysis” 
to this observation would indicate that 
pantothenic acid is a precursor of beta- 
alanine, which is exactly opposite to general 
belief. 
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H. T. Dean (see F. R. Moulton ‘Dental 
Caries and Fluorine,” p. 5, American Asso- 
ciation for the Advancement of Science, 
Washington, D.C. (1946)) has presented con- 
vincing epidemiologic evidence in children 
which indicates a decreased dental caries ex- 
perience in persons from areas in which the 
domestic water supplies contain at least 1 
part per million of fluorine. There has 
existed almost no information pertaining to 
the dental condition of adults who acquired 
dental fluorosis in childhood. Such infor- 
mation has now been provided by F. 8. 
McKay (Am. ./. Pub. Health 38, 828 (1948)). 

MecKay’s report deals with the dental 
status of 400 lifelong residents of Colorado 
Springs, Colorado, who presented them- 
selves for dental care. These continuous 
residents of the city had used the water 
supply which consistently maintains a fluo- 
ride level of 2.6 p.p.m. Mild mottling of the 
enamel was found in 137 of the first 300 
subjects studied. 

Of the total of 400 subjects of all age 
groups above 10 years, 35 per cent showed no 
decay experience whatever, there was an 
average of 2.98 decayed and filled teeth per 
person, and a mean of 0.25 teeth lost due to 
all causes. These findings are much more 
informative when examined by age-specific 
groups. For example, in the 15 to 19 year 
old age group there was a total of but 5 teeth 
lost in all of the 89 persons examined and 
only 1.51 decayed or filled teeth per person. 
These observations are to be contrasted with 
an estimated average experience for the 
United States that at 16 years of age a child 
will require 7 fillings and 2 extractions. 

Perhaps the most striking statistics in this 
study are those on tooth loss at Colorado 
Springs as compared with standardized tooth 
loss rates for the United States as a whole. 
Standardized rates of tooth loss (preva- 
lence rates for extraction) weighted ac- 
cording to the economic distribution in the 
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country have been compiled by H. Klein 
(J. Am. Dental Assn. 30, 80 (1943)) and 
range from 1.2 to 10.2 extractions per person 
in age groups from 15 to 19 and 40 to 44 
years, respectively. The corresponding 
tooth loss in the Colorado Springs study 
ranged from 0.05 to 0.61 teeth per person in 
the same age groups. Even in the age group 
over 45 the average tooth loss was just less 
than one tooth per person. These differ- 
ences are highly significant and are so start- 
ling as to make one query as to the 
representativeness of the sample of the 
Colorado Springs group or the validity of the 
estimates of standardized rates of tooth loss 
used in the comparison. 

McKay’s vast experience in this field and 
his statement that the observations “ . . . are 
not made from a selected group of people 
...”’ indicate that they were representative 
of persons who presented themselves to him 
for dental care. The analysis by Klein and 
C. FE. Palmer (Pub. Health Reports 55, 187 
(1940)) of the relation of community eco- 
nomic status to dental problems in New 
Jersey indicates that the intrinsic tendency 
of children to develop caries in the permanent 
teeth is not influenced by the economic 
status of the community. Klein’s study of 
tooth mortality (J. Am. Dental Assn., loc. 
cit.) indicates that at the lower income levels 
(yearly income less than $2000) there is a 
significantly higher tooth mortality rate, but 
that at all income levels all but a few of the 
full complement of permanent teeth become 
unserviceable by late adulthood. Thus, the 
caries attack rate would appear to be un- 
altered by economic status, but the ex- 
pectancy of teeth remaining in service (in 
years) is increased in the upper income 
groups (yearly income over $3000). This is 
presumably due to the dental care. It 
would appear to be reasonable to examine 
the Colorado Springs experience against the 
background of tooth loss for an upper income 
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group. That such a comparison still does 
not alter the significance of the findings is 
illustrated by the tooth loss rate of 9.4 per 
person for the 40 to 44 year old, $3000 and 
over income group for the United States. 
This is to be contrasted with a tooth loss rate 
of 0.61 per person in the Colorado Springs 40 
to 44 year old-specific group. It does not 
seem, therefore, that this great difference is 
likely to be the result of economic status or 
of dental care. 

The validity of the standardized estimates 
of tooth loss is indicated by comparisons 
with several populations which Klein pro- 
vided in his initial development of the rates 
and also by a comparison of caries experi- 
ences and number of extractions in age- 
specific groups in the two cities of Colorado 
Springs, Colorado, and Madison, Wisconsin 
(McKay, loc. cit.). The rates for Madison 
approximate those estimated by Klein. The 


It has been common teaching that the 
specific dynamic action of foodstuffs, protein 
in particular, is a significant thermal burden 
to the body in hot weather and that it is 
useful only as a source of heat to help main- 
tain body temperature in a cold environ- 
ment. Although this concept is valid in 
principle, the real effect represents an incon- 
siderable item in the energy metabolism of 
active men according to N. Glickman, H. H. 
Mitchell, E. H. Lambert, and R. W. Keeton 
(J. Nutrition 36, 41 (1948)). Their report 
on specific dynamic action is part of a com- 
prehensive study involving the effect of 
dietary modifications on the tolerance of 
human subjects to cold (Keeton et al., Am. J. 
Physiol. 146, 66 (1946)). 

The experimental subjects were 12 normal 
young men, 6 on a high protein diet and 6 on 
a low protein, high carbohydrate diet. Heat 
production was measured at intervals over a 
five and a half month period and the high 
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Madison water supply contains but 0.05 
p.p.m. of fluorine. 

The conclusion seems justified that con- 
tinuous exposure to a water supply contain- 
ing 2.6 p.p.m. of fluorine greatly reduced the 
caries rate and tooth loss of adults. 

It is noteworthy also that McKay (loc. cit.) 
reports a similar reduction in tooth loss and 
decay in a group of 218 persons with dental 
fluorosis acquired elsewhere and who later 
immigrated into Colorado Springs or to 
Montrose, Colorado. This latter district 
has a water supply containing 0.3 p.p.m. of 
fluorine (R. A. Downs and F. 38. McKay, Am. 
J. Pub. Health 36, 1307 (1946)). These 
observations suggest that the protective 
effect of fluorides ingested during the forma- 
tive stage of the tooth may be in evidence in 
adult life even though the ingestion of high 
fluoride water is interdicted. Other studies 
on this point will determine the validity of 
this suggestion. 


and low protein diets had the following dis- 
tribution of calories: protein, 41 and 11 per 
cent; fat, 40 and 41 per cent; and carbo- 
hydrate, 20 and 48 per cent, respectively. 
Individual determinations of specific dy- 
namic action involved measurements of 
fasting heat production followed by measure- 
ments over a six hour period after ingestion 
of a test meal. The test meals supplied 
approximately 1000 calories and distribution 
of calories resembled that of the respective 
diets., i.e., protein, 37 and 7 per cent; fat, 46 
and 39 per cent; and carbohydrate, 17 and 54 
per cent, respectively. Throughout the six 
hour period the subjects sat quietly in chairs. 
Determinations were made at room temper- 
atures of 77°F. and 60°F. The same type of 
light clothing was used in both series. 
Differences in heat production at the two 
environmental temperatures were neither 
great nor of statistical significance. 

The rate of accumulation of extra heat 
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above the fasting sitting metabolism after 
the test meals was found to follow a sigmoid 
course, the accelerating phase terminating at 
about one and a half hours postprandial for 
the low protein meal and at about two to two 
and a half hours for the high protein meal. 
Thereafter, the rate of accumulation of extra 
calories followed the equation expressing the 
law of diminishing returns. From equations 
of the latter type, fitted to the experimental 
data, it was possible to calculate the specific 
dynamic action beyond the six hour period. 
The determinations and calculations showed 
that the heat increment on the high protein 
diet was maximal at two hours, 33 calories 
per hour, and decreased to 2.7 calories per 
hour after twelve hours and to 1.0 calories 
per hour after sixteen hours. The peak for 
the low protein diet was 21.0 calories per 
hour after one and a half hours and the value 
dropped to 1.3 calories per hour after twelve 
hours and to 0.46 calory per hour after six- 
teen hours. The calorigenic response of the 
high protein meal exceeded that of the low 
protein meal at all times after one and a half 
hours postprandial. Respiratory quotients 
on the high protein diet increased from the 
fasting value of 0.76 to 0.79 after two hours 
prandial and then decreased. On the low 
protein diet the quotient rose to 0.90 after 
one-half hour and then decreased rather 
regularly. 

The specific dynamic action for the high 
protein diet averaged 131.1 calories for the 
six hour period of determination. The 
total, which included the calculated heat 
increment continuing after six hours, 
amounted to 169 calories or 17 per cent of the 
ingested calories. The corresponding values 


for the low protein diet were 85.3 and 103 - 


calories, the latter representing 9.6 per cent 
of the caloric value of the test meal. 

The significance of these heat increments 
depends upon viewpoints. The average 
specific dynamic action of the high protein 
diet for a six hour period amounted to 22 
calories per hour. This is a low value, as 
pointed out by the authors, compared with 
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Sherman’s values of 40, 46, and 75 calories 
per hour, respectively, for standing relaxed, 
hand sewing, and typewriting rapidly. The 
specific dynamic action shrinks even more in 
significance when compared with the heat 
expenditure of strenous physieal activity. 
Certainly the maintenance of body temper- 
ature in a cold environment is much more 
readily achieved by muscular activity than 
by specific dynamic action. On the other 
hand, the heat regulating mechanisms of the 
body are more than sufficient to dissipate the 
heat produced during activity so that the 
much smaller increment due to specific dy- 
namic action does not appear to be a burden 
in hot environments. Nevertheless, these 
data confirm the high wastage of energy 
(specific dynamic action) resulting from 
ingestion of food and emphasize the necessity 
of making good this loss by increased food 
consumption. 

The over-all difference in specific dynamic 
action for the high and low protein diets in 


this study was approximately 7 per cent of 


the ingested calories. ‘This represented the 
difference between diets supplying 275 and 
55 g. of protein per 3000 calories. In the 
absence of other considerations, it is obvious 
that even extreme variations in levels of 
dietary protein affect only slightly the 
burden of the heat increment in warm 
weather and its benefit in cold weather. 
These conclusions are in agreement with 
other studies (Nutrition Reviews 2, 332 
(1944)). 

The observations of Glickman et al. do not 
throw light on the cause of specific dynamic 
action, but they believe that their data are in 
agreement with the plethora theory origi- 
nally championed and later abandoned by 
Lusk. According to this theory, end 
products of digestion slowly establish a 
plethora in the tissues, independently of 
blood levels. During this phase, the increas- 
ing concentration of tissue nutrients stimu- 
lates metabolism (specific dynamic action) at 
a self-accelerating rate. Later, the plethora 
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subsides and the specific dynamic action 
follows the course of the law of diminishing 
returns. 

This report demonstrates the inconse- 
quential effect of specific dynamic action on 
the thermal status of active individuals. At 
the same time it emphasizes the significant 
loss of food calories due to specific dynamic 
action even though the role of protein in 
mixed diets is minimized. Any evaluation 
of the effect of fat in the experiments is 


A disease syndrome with several aspects 
which are of interest to nutrition workers is 
the condition that has become known as the 
Fanconi syndrome. This disorder makes its 
appearance most frequently during the first 
two years of life and is characterized by re- 
tarded development, rickets, aminoaciduria, 
and nondiabetic glycosuria. The existing 
literature on the disease was reviewed com- 
prehensively by D. J. McCune, H. H. 
Mason, and H. T. Clarke (Am. J. Dis. 
Child. 65, 81 (1943)) who reported extensive 
studies on one case of the disorder and 
demonstrated that the high urinary excretion 
of organic acids was a reflection of amino- 
aciduria. 

McCune and co-workers (loc. cit.) noted 
that the triad of rickets, glycosuria, and 
cystinosis (the deposition of cystine in the 
tissues) had been described in 5 of the 28 
cases which they reviewed. Cystinosis may 
have been present but undetected in a larger 
number. Cases were not found of cystinosis 
and glycosuria without rickets. The gly- 
cosuric rickets was most frequently, but not 
invariably, associated with a low phosphorus 
content of the blood. The rickets here noted 
is of metabolic origin and is not funda- 
mentally due to a lack of vitamin D. Ther- 
apy with ordinary quantities of the 


antirachitie factor was ineffective—a finding 
which was not attributable to failure to 
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impossible because the fat content of both 
the high and the low protein diets was ap- 


proximately the same. Recent experiments 
on animals have demonstrated that fat pro- 
foundly modifies the heat increment of 
protein (Nutrition Reviews 3, 82 (1945); 4, 3/4 
(1946); 5, 100 (1947); 6, 300 (1948)). It is 


possible that differences in specific dynamic 
action due to varying levels of dietary pro- 
tein may be more significant in individuals 
on dietaries that are low in fat. 


absorb the vitamin. In this regard, there- 
fore, this rachitic process somewhat 
resembles the osteomalacia due to raised 
resistance to vitamin D (Nutrition Reviews 6, 
79 (1948)). 

The important findings in the patient who 
was studied by McCune et al. (loc. cit.) may 
be summarized as follows: The glycosuria 
was renal in origin, hence the suggestion 
appears plausible that it was a manifestation 
of an incapacity of the kidney tubules to 
resorb glucose. Despite an increased excre- 
tion of amino acids, the amino acid level in 
the blood was apparently not greatly ele- 
vated since blood nonprotein nitrogen was 
normal. The rickets was of the low phos- 
phorus variety and, coupled with the 
increased urinary loss of phosphates and 
calcium, it could have resulted indirectly 
from the presumed renal defect. Thus, the 
syndrome may be attributed to defective 
function of that portion of the kidney tubular 
system which is concerned with resorption 
of glucose, phosphorus, and amino acids. 

Another patient with this syndrome has 
been studied extensively and the findings 
reported by J. M. Stowers and C. E. Dent 
(Quart. J. Med. 16, 275 (1947)). This 
patient was a 34 year old man who com- 
plained of persistent pains in the back with 
radiation to the thighs, gradually increased 
difficulty in walking, and attacks of visual 
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disturbances which were relieved by taking 
sugar. Upon examination, he presented 
findings compatible with the diagnosis of 
osteomalacia and a renal type of glycosuria. 
Numerous pseudofractures  (‘‘Milkman’s 
Syndrome,” see Nutrition Reviews 6, 79 
(1948)) were evident upon x-ray. Serum 
calcium was 10.4 mg. per 100 ml. (normal), 
plasma phosphorus was 2.4 mg. per 100 ml. 
(low), and alkaline phosphatase was 5 units 
per 100 ml. Urinary amino nitrogen aver- 
aged 1000 mg. per day (normals ranged from 
100 to 400 mg.). Some 10 per cent of the 
total urinary nitrogen was lost as amino 
nitrogen of amino acids. Blood amino acid 
concentrations were normal. 

Administration of calcium plus 150,000 
units, and later 300,000 units, of vitamin D 
per day was followed by a rise in plasma 
phosphorus and phosphatase with no alter- 
ation in the normal serum calcium. Con- 
comitant healing of the pseudofractures 
occurred. The patient later died of cancer 
of the liver. 

On postmortem examination, in addition 
to osteoporosis and carcinoma of the liver, 
there were kidney changes of interest. 
These latter consisted of swelling and vacuo- 
lation of the epithelium of the proximal con- 
voluted tubules (the segment of the tubules 
in which resorption of glucose occurs) and 
deposition of lipid material. Phosphatase, 
which is normally present only in the proxi- 
mal convoluted tubules, could not be demon- 
strated in that region, but could be detected 
only in the loops of Henle and the collecting 
tubules. These microscopically demon- 
strable changes are consistent with the 
several other findings which indicate that the 
fundamental nature of the defect is that of 
the inability of the proximal convoluted 
tubule to resorb. Stowers and Dent, in fact, 
postulate “...that all three substances, 
phosphate, glucose, and amino acids, are 
reabsorbed mainly in the proximal convo- 
luted tubules, and that lack of available 
phosphate for the phosphorylation of glucose 
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and amino acids may be a primary cause for 
their impaired resorption ... .” 

C. E. Dent (Biochem. J. 41, 240 (1947)) 
has investigated the amino acid content of 
the urine of the above mentioned patient 
with the Fanconi syndrome by the method otf 
paper chromatography. ‘The technic is de- 
scribed in detail in the report. It will suffice 
here to outline the general findings in this 
study: The total output of amino nitrogen 
in the urine was directly proportional to the 
output of gluecose—an observation in support 
of the renal nature of the defect. 

Dent could not demonstrate an error in the 
metabolism of the sulfur-containing amino 
acids in this and a second case of the syn- 
drome. An important observation, how- 
ever, was that in subjects with the syndrome 
as well as in normal individuals he detected 
alpha-amino-n-butyric acid and methionine 
sulfoxide in the urine after feeding methio- 
nine. It would appear that direct disulfuri- 
zation of 
metabolism. 


methionine may occur in 


Liver damage is observed in about one 
third of the patients with the Fanconi syn- 


drome. Stowers and Dent (loc. cit.) raise the 
question of a possible relation of this damage 
to the loss of amino acids in the urine. The 
implication is that the amimoaciduria suffi- 
ciently depletes the organism of the protein 
metabolites to produce the liver lesions. As 
Dent (loc. cit.) observes, however, “It has 
not been possible to prove that the chronic 
loss of amino acids in the urine is responsible 
for the other features of the syndrome.”’ 

These remarkable developments illustrate 
the extreme complexity and interrelations 
which are encountered in studies of sponta- 
neously occurring metabolic and nutritional 
diseases in man. Furthermore, they show 
how critical investigations of syndromes met 
with in man may ultimately lead to clarifi- 
‘ation and understanding as several different 
observations are found to have a common 
physiologic basis. 
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INFLUENCE OF DIETARY PROTEIN AND SODIUM UPON 
EXPERIMENTAL ASCITES 


Over the past few years it has been estab- 
lished that careful attention to nutritional 
factors in the management of patients with 
Laennec’s cirrhosis of the liver improves sig- 
nificantly the prognosis in these patients 
with respect both to duration of life and to 
comfort and usefulness during life. Modern 
therapy includes the use of a diet high in 
calories and rich in protein, supplemented 
with “‘vitamin B” concentrates. In addi- 
tion, administration of choline, methionine, 
intravenous liver extract, and salt-low con- 
centrated human serum albumin has been 
recommended. One of the most significant 
indices of improvement of the decompen- 
sated cirrhotic patient has been disappear- 
ance of ascites. Undoubtedly, a factor 
involved in the production of cirrhotic ascites 
is stasis of the portal circulation. While 
improvement in liver function (with its 
attendant increase in serum protein) which 
is frequently accomplished with modern 


therapy, explains in part the disappearance 
of ascites, the part played by portal stasis, 
per se, has been difficult to evaluate. Has 
portal stasis been relieved in the process of 
improvement of liver function or has the in- 
creased concentration of serum protein over- 


come the  ascites-producing effect of 
continuing portal stasis? In congestive 
cardiac failure, where portal stasis is the 
primary cause of ascites, may dietary factors 
influence the rate of accumulation of ascitic 
fluid? 

The observations of F. W. McKee and 
associates (J. Exp. Med. 87, 457 (1948)) 
throw new light upon the relation between 
diet and portal stasis in production of ascites. 
Experimental ascites was produced in dogs 
by placing a constricting aluminum band on 
the inferior vena cava between the dia- 
phragm and the right auricle. This ascites 
was due to portal venous stasis and was not 
complicated by the presence of extensive 
liver pathology. Ascitic fluid containing 


large amounts .of protein was removed at 
frequent intervals. This proved to be a 
considerable drain on protein reserve store 
and resulted in hypoproteinemia. On the 
basis of nitrogen equilibrium data, changes in 
serum protein concentrations, and the 
amounts of protein removed with ascitic 
fluid, calculations for the production of new 
serum protein could be made. Since elec- 
trophoresis indicated that the protein con- 
tained in the ascitic fluid was of identical 
pattern with the plasma protein the authors 
applied to the technic the term “internal 
plasmaphoresis.”’ 

It was observed that capacity of the liver 
to produce plasma protein is not seriously 
embarrassed in the presence of portal stasis 
when an adequate protein intake is provided. 
On low protein intakes plasma protein 
values fell as the result of inadequate pro- 
duction in relation to the amounts of plasma 
protein removed with the ascitic fluid. A 
high protein diet was capable of eliminating 
an ascites which persisted on a moderate or 
low protein intake. 

As in cardiac dropsy, the influence of the 
sodium ion upon accumulation of ascitic 
fluid proved to be an extremely important 
factor. When sodium .":loride was added 
to the high protein diet, ascites appeared and 
the fluid contained 3 to 4 g. per cent of pro- 
tein. Plasma protein values gradually fell, 
along with an increase in hematocrit read- 
ings. Total balances for nitrogen were posi- 
tive. On high protein-low sodium diets 
ascites disappeared and plasma protein and 
hematocrit values improved. The addition 
of a sodium-free salt mixture (Neocurtesal) 
to the high protein diet had no effect. 

Low protein, high sodium diets produced 
great ascites of lower protein concentration 
(1 to 2 g. per cent). Plasma protein fell 
sharply and severe negative nitrogen balance 
occurred. Low protein diets plus sodium- 
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free salt gave the same results as low protein 
diets alone. Because of the necessity for re- 
moving large amounts of ascitic fluid during 
the low protein, high sodium periods much 
larger amounts of protein were .ost from 
the body than when sodium was not added. 

The authors suggest that there may be a 
circulation of ascitic fiuid and that accumu- 
lation of it represents an imbalance between 
that being received from the portal circula- 
tion and that being absorbed by the lym- 
phatics of the peritoneal cavity. They 
conclude that under conditions of simple 
portal stasis a diet high in protein and low in 
sodium gives minimal ascitic accumulation. 
The data may find important application 


Clinical and certain biochemical and 
physiologic studies of malnutrition in infants 
in Italy were made by F. Gollan in 1945-46 
(J. Clin. Invest. 27, 352 (1948)). The stud- 
ies were concerned chiefly with blood and 
extracellular fluid measurements. 

Although 23 infants with severe malnu- 
trition were examined, only 13 were included 
in the study; the others were eliminated 
because they were older or because the mal- 
nutrition was associated with other disease 
than preceding diarrheal illness. All chil- 
dren had had several attacks of diarrhea 
and vomiting which initiated the weight 
loss. However, they failed to gain when 
cold weather and diarrhea ceased, in fact 
many had continued weight loss on diets of 
milk mixtures, often with added flour. The 
13 children varied from 2.1 to 20 months of 
age with an average of 6.0 months. The 
infants were all markedly underweight 
whether they were compared with American 
standards or with a calculated weight which 
was determined as a function of chest cir- 
cumference and height. Thus their average 
weight was 3.4 kg. as compared with 7.3 kg. 
for the American standard. They were 
markedly retarded in development. Both 
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in various clinical states. While low sodium 
diets are used commonly for patients with 
cardiac ascites, the addition of high protein 
feeding, when feasible, may prove of value. 
It seems clear that in the presence of portal 
stasis a relatively mild deficiency of ‘dietary 
protein will manifest itself early in the form 


of ascites. It is likely that patients with 
portal cirrhosis whose ascites has been con- 
trolled by modern treatment still suffer from 
portal stasis. Though showing considerable 
improvement in liver function they would be 
expected to be susceptible to recurrence of 
ascites were they to take large amounts of 
sodium or to diminish sharply the protein 
intake. 


the hemoglobin concentration and the total 
circulating red cell mass were decreased. 
However, the decrease did not seem to be 
greater in degree than for other body tissue. 
Likewise, both the plasma protein concen- 
tration and total circulating protein were 
decreased, the latter, however, to a less 
extent than the former, presumably due to 
an increase in the plasma volume. The 
decrease in plasma protein was due entirely 
to a decrease in albumin, the globulin show- 
ing a rise. The plasma volumes compared 
with those for the same age were not reduced, 
but when they were related to actual weight 
or to body surface they were found to be far 
above normal. In contrast, there was a 
marked decrease of roughly 57 per cent in 
the absolute value of the total extracellular 
fluid space. However, there was no signifi- 
cant change when the extracellular fluid space 
was compared with weight. Blood sodium 
and chloride determinations are given for 
plasma. Presumably the authors either 
used heparinized blood or serum instead of 
plasma. Nevertheless the values for sodium 
and chloride were only slightly below the 
normal average. 

There appeared to be a relation between 
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the plasma protein concentration and extra- 
cellular fluid space, so that low plasma 
protein concentrations were generally asso- 
ciated with a large percentage of the body 
weight occupied by extracellular fluid. 
Nevertheless, even though this percentage 
was greater than 40, none of the infants 
studied showed clinical signs of edema. The 
same correlation was found between plasma 
protein and plasma volume, although here 
the relation was not as marked. The author 
found some correlation between reduction in 
hemoglobin concentration and increase in 
extracellular fluid. Here the correlation 
does not seem to be particularly good. 
Nevertheless, reliability factors for these 
three correlations appear to make them 
statistically significant. 

Although the infants did not have edema, 
it developed very rapidly following intra- 
venous fluid therapy when such was neces- 
sary. The author speculates somewhat 
concerning the ultimate cause of hunger 


edema and its possible relations with plasma 


and extracellular fluid volume. Certainly 


EPIDEMIOLOGY OF 


A study of the epidemiology of goiter in 
Colombia reported by H. Parra (Am. J. 
Pub. Health 38, 820 (1948)) should be of 
especial interest due to reopening of the 
controversy as to the role of iodine defi- 
ciency in production of endemic goiter 
(Nutrition Reviews 6, 40 (1948)). 

Parra contributes some interesting his- 
torical material in this report. He notes 
that Francisco José de Caldas, a Colombian 
naturalist, in 1808 repeatedly mentioned the 
problem of simple goiter and “apparently 
was the first man of learning who attributed 
the disease to drinking water which has an 
excessive quantity of lime and heavy min- 
erals.”” This hypothesis of the origin of 
goiter was widely held even to 1885, when 
A. Hirsch published his memorable ‘‘Hand- 
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the volume of extracellular fluid and the 
occurrence of edema may be expected to be 
altered by such factors as prolonged diarrhea 
and water deprivation on the one hand, and 
ample fluid and salt intake on the other. 
In the studies reported by the author, pro- 
longed diarrhea may have been an important 
factor preventing the occurrence of edema. 
The author further suggested that his study 
indicated that hypoproteinemia and edema 
frequently coexisted in malnutrition but 
were not necessarily interrelated with respect 
to cause and effect. This is in accord with 
the investigations of others (Nutrition Re- 
views 4, 317 (1946); 5, 31 (1947); 6, 110, 210 
(1948)). 

Therapy appeared to be unsatisfactory. 
Intravenous fluids were contraindicated 
because of edema formation. Blood trans- 
fusions were of temporary value. The 
author suggests, although perhaps on some- 
what tenuous grounds, that a casein hydrol- 
ysate was better absorbed than were milk 
mixtures, the latter causing gastrointestinal 
irritation, diarrhea, and death. 


GOITER IN COLOMBIA 


book of Geographical and Historical Pathol- 
ogy,” (New Sydenham Society, London (1885)). 
It may have been de Caldas who called 
Boussingault’s attention to such a relation, 
for this Frenchman served as a mining engi- 
neer in South America. It is of interest that 
in the present study Parra again found an 
association between hard waters and goiter. 
In localities in which the solids in drinking 
water were less than 150 parts per million, 
the goiter incidence was from 7 to 90 per 
cent. In contrast, where the solids were 
greater than 150 p.p.m. (hard water) the 
incidence was always high. 

By 1825, Boussingault had become con- 
vinced that iodine was a specifie for goiter 
and in 1831 he “advised the Government of 
Colombia to establish the use of salt from 


natural iodized sources as a preventive mea- 
sure against this epidemic disease’’ (Parra, 
loc. cit.). This recommendation was not 
followed, however. 

Parra reports the findings of a special 
medical commission which was created to 
study goiter in Colombia. Thirty-five per 
cent of the 7 to 14 year old children who were 
examined presented thyroid enlargement 
which was classed as 2 plus to 4 plus. If 
the smaller and less definitely enlarged 
glands were included, 56.5 per cent of the 
glands would be judged as goitrous. These 
observations were made on a sample of over 
140,000 subjects. 

The geographic distribution of the goiters 
indicated the highest incidence (37 to 81 
per cent) in the interior of the country, 
with the lowest incidence (less than 10 per 
cent) in the coastal regions. In some areas 
it was found that a reduction in the inci- 
dence of goiter was occurring “apparently 
as a result of better nutrition and the hy- 
gienic water supply for drinking purposes. 


The importance of finding « means for 
providing complete parenteral nutrition in 
human beings was mentioned in an earlier 
review and the results of experimental 
studies designed to find a suitable prepara- 
tion of fat were discussed (Nutrition Reviews 
6, 231 (1948)). H.C. Meng and 8. Freeman 
(J. Lab. Clin. Med. 33, 689 (1948)) have now 
added a report in this field. 

After trying various mixtures and com- 
binations, these investigators were able to 
produce stable, fine fat emulsions using 
Span 20 (0.5 per cent), Asolectin (0.4 per 
cent), and sodium cholate (0.1 per cent) as 
emulsifying agents homogenized with refined 
butter oil (10 per cent) by means of a high 
pressure Viscolizer. Span is a synthetic 
surface active agent and Asolectin is a 
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On the other hand, in two Depart- 
ments the disease is becoming common for 
the first time—this increase in incidence is 
attributed by Parra to replacement of a for- 
mer salt supply which was rich in iodine by 
a supply extremely low in the element. 

Parra concludes that his findings ‘ 
all lead one to consider the relative scarcity 
of iodine as the principal etiologic factor in 
the incidence of simple goiter in Colombia. 
This of course, does not exclude the effects 
of other contributory elements.” In view 
of this seemingly excellent epidemiologic 
opportunity, one hopes that critical detailed 
analyses of the water and food supplies over 
these areas may be made so that some of the 
existing discrepancies in the available data 
on this subject may be clarified. 

It has been proposed that the artificial 
iodinization of salt to the extent of 4 mg. 
of iodine per 100 g. of salt be instituted. If 
this proposal is accepted, the results in 
terms of goiter incidence will be followed 
with great interest. 


preparation of soya phosphatides. 
the effects of the emulsifying agents, emul- 
sions were prepared which were identical 
in every respect with the above except that 


To study 


they contained no butter oil. The utiliza- 
tion of the fat contained in the emulsion was 
studied by placing dogs on various diets. 
Thus a partly synthetic diet supplying 93 
calories per kilogram per day was fed to all 
animals on metabolic experiments during 
the control period; a low carbohydrate diet 
was fed to dogs injected with emulsifying 
agents (in 10 per cent dextrose) while the 
fat-injected animals received a fat-free low 
carbohydrate diet. Isocaloric diets were 
given the animals throughout the experi- 
mentation. 

Fat emulsions in 5 dogs and emulsifying 
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agents alone in 3 dogs caused no fall in 
blood pressure. In the same animals urine 
and bile secretions were increased. The 
thoracic duct lymph flow increased following 
injection of fat emulsion, emulsifying agents, 
and 10 per cent dextrose solution. The 
total output of lymph lipids was increased 
following injection of fat emulsion but not 
following the emulsifying agent. 

When the rate of injection was greater 
than 1.5 ml. per minute, salivation, pallor 
of the tongue and mucous membranes, 
vomiting, and defecation were observed in 
some of the animals. These reactions could 
be prevented if the rate of injection was care- 
fully controlled. In this way the daily 
intravenous infusion of emulsifying agents 
to dogs for four weeks was without toxic 
effects. Three dogs which received the 
emulsifying agents alone showed a slight 
anemia at the end of the third and fourth 
weeks of injection. The white cell counts 
for the last two weeks of the injection were 
slightly elevated in 2 of the 3 animals. 

Body weight and nitrogen balance were 
also studied. Three animals were given an 
adequate synthetic diet for four weeks fol- 
lowed by a low carbohydrate diet plus the 
emulsifying agents in 10 per cent dextrose 
solution by vein for four weeks. The other 
3 animals were given the same adequate 
synthetic diet for three weeks followed by 
a fat-free, low carbohydrate diet plus 10 
per cent fat emulsion in 10 per cent dextrose 
intravenously. Dextrose was added for its 
osmotic effect and as an aid in making the 
emulsion more stable. All 6 dogs showed 
a gain in body weight during the period of 
injection. The nitrogen balance was posi- 
tive throughout the injection period, as it 
was during the period of control observations 
for both groups of dogs. 

Chemical studies of the serum showed the 
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serum total fatty acids to become markedly 
increased following fat injection. The in- 
creases of serum total cholesterol and phos- 
pholipids were comparatively slight. The 
serum lipid disappeared from the blood 
serum within seventeen hours after injec- 
tion. No appreciable increase of serum 
lipids resulted following infusion of emulsi- 
fying agents alone. There was no change 
in total plasma protein or in plasma non- 
protein nitrogen in animals infused either 
with emulsifying agents or fat emulsion. 
Furthermore, there was no evidence of liver 
damage as judged by the rose bengal test 
and by serum phosphatase determinations 
in either group of dogs. Histologic exami- 
nations of the liver and kidney of dogs infused 
with the emulsifying agents showed normal 
structures. Of 2 fat-infused dogs, one 
showed essentially normal lungs, liver, and 
kidney while the other showed fat granules 
in the liver cells. 

The report of Meng and Freeman indi- 
cates significant progress in the important 
field of parenteral fat therapy. Although 
it is known that the injection of sodium 
cholate can cause a drop in blood pressure, 
this did not take place, probably because 
the quantity used was too small to have a 
demonstrable effect. The increase of bile 
flow which was noted was probably attribut- 
able to the sodium cholate since the choler- 
etic effect of bile salts is well known. The 
investigators suggest that the increase of 
lymph flow which they observed was prob- 
ably due to the hypertonic sugar solution 
in which the fat was contained. The in- 
crease of total lipid output and lipid concen- 
tration of thoracic duct lymph may simply 
have been due to the lymphagogue effect of 
these solutions or to transportation of some 
of the injected fat to the lymph, or to both. 
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NOTES 


Letters to the Editor 


Dear Sir: 

Perhaps the readers of Nutrition Reviews 
would be interested in some thoughts on 
terminology in nutrition. 

By definition, the word ‘nutrition’ does 
not cover the many aspects of science which 
it is intended to cover. Its roots are the 
Latin noun “nutrix,’”’? meaning wet-nurse, or 
the verb “‘nutrio,” “‘to give nourishment”’ or 
“to give support to children or animals.” 
“Nutritious” denotes “suckling or support- 
ing.” This word was assimilated into sci- 
entific terminology, and in present usage is 
intended to mean “the physiological, bio- 
chemical, and clinical effects of food.” Un- 
fortunately, however, the term “nutrition- 
ist”’ generally gives rise instead to a vision 
of a white-clad female concerned with diet 
trays and the like. Etymologically speak- 
ing, one who dispenses food behind a cafe- 
teria counter is more accurately a nutrition- 
ist than is a specialist of clinical nutrition. 

Broadly, the science known today as ‘‘nu- 
trition’’ encompasses a diversity of academic 
and practical aspects with no adequate ter- 
minology to identify each of its branches. 
As early as 1890, Billing’s Medical Diction- 
ary listed the word “trophology,” (from the 
Greek ‘“‘trophos”’ meaning food or nurture, 
plus “logos” (word) or “‘logia’’—theory, 
doctrine, or science of), defined as, “‘the sci- 
ence of nutrition” or ‘‘that part of physiology 
which deals with nutrition.’’ Since that time 
the word has appeared in all standard dic- 
tionaries. It is widely used at the present 
time in such combining forms as “‘atrophy,”’ 
meaning absence of tissue food, and “hyper- 
trophy,” meaning an excess of tissue food, 
but the basic word is seldom if ever heard. 

“‘Trophology” therefore is a term which 
properly can be applied to the “science of 
nutrition.” 

With adoption of this term a clinician 
would be designated as a “‘trophiatrist,”’ a 


chemist would be called a ‘chemical trophol- 
ogist,”’ while to the dietitian the terms 
“trophurgist”’ or “trophurgeon’”’ would ap- 
ply, but in this last instance the term dieti- 
tian is correct and probably preferable. 
Following this line of thought, a Department 
of Clinical Trophology or Chemical Trophol- 
ogy is not likely to be improperly identified 
with other fields, such as Home Economics 
or Agriculture. Such confusion is now com- 
mon because of the use of the broad term 
Department of Nutrition in medical schools, 
agricultural agencies, home economics 
groups, and elsewhere. 

These thoughts are presented in the hope 
of stimulating interest and provoking dis- 
cussion on a subject that is badly in need of 
more precise definition and better designa- 
tion since it long ago outgrew its present 
appellation. 

N. C. Leone 
Major, MSC 
U.S. Army 


Dear Sir: 

In the article on ““Famine Edema”’ which 
appeared in the July 1948 issue of Nuéri- 
tion Reviews, the reviewer appears to have 
rejected the Starling concept of a filtration 
balance between hydrostatic and colloid 
osmotic pressures at the capillary wall. The 
conclusion drawn in the paper under review 
that, while the plasma proteins are some- 
what low in instances of famine edema, the 
osmotic pressure per gram of protein is also 
decreased below normal values, is character- 
ized as “rather startling—will undoubtedly 
meet with considerable skepticism but the 
implications, should it be confirmed, are 
important.” 

Before rejecting the Starling concept of 
edema formation, consideration should be 
given to the possibility that the serum 
proteins exist as a system of reversibly dis- 
sociable components and that slight environ- 
mental changes may cause large variations 
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in the proportion of one molecular species to 
another, even though the albumin-globulin 
ratio for the serum remains constant. This 
concept is discussed by D. Melnick, H. 
Field, and C. G. Parnall (Arch. Int. Med. 
66, 295 (1940)). Thus a modification of the 
Starling hypothesis, in the light of recent 
physicochemical studies of the serum pro- 
tein complex, can explain in large part the 
points raised in the article in Nutrition Re- 
views on the mechanism of famine edema 
formation. Changes in the dispersion state 
of the serum protein complex (ratio of small 
to large molecules) undoubtedly can occur 
in vivo with corresponding changes in oncotic 
pressure without marked variations in total 
serum protein content or in the albumin- 
globulin ratio determined by the customary 
procedures. 

Daniel Melnick 

Chief, Food Development Divi- 

sion 
QM Food & Container Institute 
for the Armed Forces, 
Chicago, Il. 


Rabbits and Weeds 


Since the rabbit is an edible domesticated 
herbivorous animal, it is often suggested as 
an efficient means of converting waste feed- 
stuffs into valuable human food. This 
hypothesis has been tested in an intriguing 
study by J. C. D. Hutchinson (Brit. J. 
Nutrition 1, 231 (1947)). Litters of weaned 
rabbits were divided into three groups and 
fed as follows: weeds ad libitum, weeds ad 
libitum plus cooked potatoes at three sepa- 
rate levels, and pelleted stock ration plus 
fresh cabbage and hay ad libitum. The 
feeding period was seven weeks at the end 
of which time the rabbits were slaughtered 
and the increase in edible meat during the 
feeding period estimated. This estimate 
was obtained by comparison of the final 
composition of the fed rabbits with the com- 
position of similar animals at the beginning 
of the feeding period (Hutchinson, /bid. 1, 
219 (1947)). Throughout the study, note 
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was made of the time and energy cost of 


collecting the weeds used in the feeding. 

The weed diet gave reasonably good 
growth and protein deposition of the rabbits 
but poor conversion of food to edible fat. 
Weeds plus potatoes gave a satisfactory con- 
version of total food to edible protein and 
fat. The time expended in collecting weeds 
for rabbits was assessed as follows: to pro- 
duce 100 calories of available energy as 
rabbit meat, one hour and fifteen minutes in 
the group fed weeds, twenty-four minutes 
in the group fed weeds plus potatoes; to 
produce 100 g. of meat protein, six hours and 
nine minutes in the group fed weeds, four 
hours and one minute in the group fed weeds 
and potatoes. The energy cost to man of 
collecting weeds was determined in calories 
per hour and the balance sheet of available 
energy gained and expended in the produc- 
tion of rabbit meat on weeds could then be 
calculated. For the group fed weeds the 
fattening of one rabbit required the expend- 
iture of 1022 calories and yielded 549 calories 
—a loss of 473 calories for the weed collector. 
Fattening of one rabbit on weeds plus pota- 
toes resulted in an energy gain of 556 calories 
for the weed collector. This apparent gain, 
however, does not include the cost of care 
of the animal or cultivation of the potatoes. 
Ignoring these latter costs, however, twenty- 
three out of twenty-four hours would be 
required for weed collecting to feed rabbits 
enough weeds to provide calories to maintain 
the collector by weed-fed rabbit meat alone! 
“In this case the rabbit keeper is faced with 
a choice of starvation or sleeplessness.” 
This study indicates the necessity of close 
examination of unorthodox food production 
programs which are proposed to governments 
in times of food scarcity. 

Hutchinson notes that the animal protein 
production from weeds or weeds plus pota- 
toes was a much more efficient process than 
the energy production. The value of the 
proposal to produce rabbit meat from weeds 
depends upon the relative value to man of 
available energy and of animal protein with 
its associated vitamins. 
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THE NUTRITION FOUNDATION 


The Nutrition Foundation was organised by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. . The basic purposes of the Founda-. 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the science of nutrition; and (2) 
the support of educational measures that will assist in making the science — 
of nutrition effective in the lives of present and future generations. 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress, 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 

The Editorial Staff has been carefully selected so that the publication 
will merit in reasonable degree, the confidence of the medical profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientific review. Since the 
reviews as originally prepared by a member of the Editorial Staff are fre- 


quently modified by special referees and may be further modified by the 
Editorial Office in preparing final copy for the press, the Editorial Commit- 
tee feels that it is preferable not to affix the names of Editorial Staff mem- 
_ bers to individual reviews. There is thus a high degree of group responsi- — 
bility on the part of the Editor and Associate Editors. / 


Signed articles do not necessarily represent the opinion of the Editorial 
Staff. 


A leaflet on articles currently in NUTRITION 
_ REVIEWS and entitled “Current Research in the Science of Nutrition” is 
distributed free of charge by the Nutrition Foundation each month. The 
vocabulary of the leaflet is adapted for lay reading and the subject matter 
is restricted to clearly established findings of practical interest. Those 
who wish to have their names placed on the mailing list should write directly 
to the Nutrition Foundation, Inc., Chrysler Building, New York City. 
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